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The Worlds Leading Municipal Publication 


That municipal bonds are the fav- 
orites for safe standing investments 
is demonstrated by the higher prices 
paid for them; prices which have re- 
duced the net returns to the investor well down to- 
ward 3% per cent. Buffalo recently sold 4% per cent. 
bonds at a price netting the purchasing syndicate 3.8 
per cent., and the ultimate consumer will net a still 
lower rate. The reasons to which these favorable 
prices were attributed by the Weekly Bond Buyer 
are the general prosperity, the Federal income tax and 
the Postal Savings system, which operate from differ- 
ent angles but all tend to lower the net rate of income 
expected from municipal bonds. 

The market seems to have recovered entirely from 
the early effects of the war and the rates of interest 
offered on their face can again be reduced to those 
prevailing several years ago. 

The first instalment of tables showing the prospects 
for municipal improvements, published elsewhere in 
this number, reflect the improvement in the situation. 
Of course, it is not possible at this time to make any 
accurate predictions regarding work for next year and 
a good many city engineers do not trust themselves to 
make even a guess. But the general tone of the re- 
ports is good and it will be specially noted that the 
prospects in most of the cities reporting them are ma- 
terially better than the performances for 1916. 

While 1916 was not quite a record-breaking year in 
public improvements it was evidently one in which a 
very large amount of work was done, and the indica- 
tions are that 1917 will be so far ahead of it that it is 
likely to be a record-breaking year. 

The growth of cities, particularly of manufacturing 
cities, new and old, has been phenomenal in the past 
three years, and municipal improvements have not 
been able to keep up. City after city that has been 
visited gives all too prominent evidence that it has 
grown beyond the clothes it has been wearing and 
must work hard to catch up. This means that in many 
municipalities the question of cost of doing work will 
be a secondary consideration and if the money is ob- 
tainable at low rates of interest it will be procured and 
spent rapidly and in large amounts. 

Prior to November there was a real scarcity of mu- 
nicipal bonds and the demand was greater than the 
supply. One of the most prominent demonstrations 
that 1917 will be be a record-breaking year is the fact 
that in November many cities and counties voted large 
amounts of bonds for improvement purposes and many 
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more cities and towns announced definite or tentative 
plans for large expenditures in 1917 so that the in- 
vestors will find that the issues of bonds will come 
nearer to supplying their demands. Money is coming 
to this country so rapidly, however, that there seems 
to be no present prospect of the supply fully satisfying 
the demands. 

The only source of delay will be the inability in 
some cases of the managers of the city’s finances to 
develop as rapidly as their cities, and the consequent 
mis-management of their departments or failure to 
recognize the necessity and real economy of prompt 
and sufficient expenditures upon well designed sys- 
tems of public improvements. 

The engineers and contractors will be found to be 
better prepared for the larger work demanded than 
the city councils and controllers. 

This condition is not unique for there are manufac- 
turing establishments struggling with their problems 
of enlargement which show the same lack of capacity 
in their managers to cope with the whole situation. 





We are not going to make any 
rash promises for 1917, but this is 
a good time to call attention to the 
improvements in “Municipal En- 
gineering’ which have been made 
during the past year and to say that the improvements 
will continue during 1917. It will not be enough to 
hold our own, greater improvement will be necessary 
and we have those improvements developing and ap- 
pearing each month. 

The series of articles on Street Paving, which be- 
gan in September, will continue until all the standard 
forms of construction and materials used have been 
covered. The practical nature of these articles, which 
are gathered from those most closely identified with 
the modern uses of paving materials has brought out 
many compliments for them and all the features will 
be continued with such additional new features as 
have demonstrated their value. 

MUNICIPAAL ENGINEERING is highly pleased withthe 
expressions of appreciation of its improvements which 
have been coming in large numbers lately, and is put- 
ting in its best work to continue to deserve them and, 
if possible, to increaSe their number and quality. The 
street paving series is only one of the good things in 
progress and in store for early publication, just as fast 
as space and thoro preparation will permit. 
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STREET AND ROAD PAVEMENTS 


THEIR DESIGN, CONSTRUCTION AND MAINTENANCE 


EDITED BY CHARLES CARROLL BROWN, M. AM. SOC. C. E. 


The Construction and Maintenance of Stone Block Pavements 


By R. Keith Compton, Chairman Paving Commission, Baltimore, Md., the Editor and Others. 


The maintenance of the stone block is large- 
ly taken care of im the original construction, 
when that is according to modern methods, 
so that both construction and maintenance are 
covered im this one article. What is given 
concerning maintenance refers mainly to tak- 
ing care of the older pavements, not so well 
designed or constructed as those of the last 
five years or so have been. 

The methods of construction described are 
those latest developed—since the revival of m- 
terest in the paving material longest im use. 

Much of the material in this article is de- 
rwed from the standard specifications adopt- 
ed by the American Society of Municipal Im- 
provements at its last convention and from 
papers before that society, to which we are 
also indebted for some of the accompanying 
illustrations. 

The practice under the Paving Commission 
of Baltimore, Md., is outlined in the portion 
of the article written by R. Keith Compton, 
chairman and consulting engineer, who has 
constructed some of the most satisfactory of 
the modern granite block pavements. 

E. W. Stern, chief engineer in charge of 
highways, Manhattan boro, New York City, 
makes an interesting contribution to the dis- 
cussion of maintenance. 


begins with the manufacture of the blocks and a few 

words on this subject may serve to show what are the 
practical limitations in exactness of measurements of blocks 
and of variations from specified dimensions. 

The hardest granites, those formerly specified for paving 
purposes, wear smooth and slippery and any irregularity in 
texture produces irregularity in wear. Hard and uniform 
sandstones, such as Medina and Colorado, were more satis- 
factory for pavements because, while they may wear more 
rapidly, they wear more uniformly and therefore the pave- 
ment actually lasts longer before relaying or reconstruc- 
tion becomes necessary and is smoother at all times. Study 
of the softer granites has demonstrated -that they have 
the same advantages as the sandstones in this regard and 
there is a tendency in modern specifications to use the softer 
grades, provided they are uniform in texture. 

The softer granites have the additional advantage that they 
split more regularly and more easily and can be dressed at 
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less cost, so that the blocks can have smoother surfaces and 
joints can be correspondingly narrower and more uniform. 
Coarse-grained granite, that with hard spots, or segregation 
of the minerals composing the stone, should not be used, as it 
will wear irregularly. 


Manufacture of Granite Blocks. 


Granite occurs in actual layers, which may or may not be 
horizontal, and the large blocks of stone from the quarry are 
in one dimension of the thickness of these layers or lifts. 

The blocks are broken from the lifts by blasting or wedging 
them out, the drill holes being located on the lines of the 
rift and the grain of the stone, which are at right angles to 
each other and approximately at right angles to beds or lifts. 

The large blocks, loosened from the lifts by this blasting 
or wedging, are split into smaller blocks, say 2 to 5 feet cube, 
by drilling holes along the lines of rift and grain and driving 
in plugs and feathers. These smaller blocks are carried to the 
block yards where they are split into paving blocks. The 
blocks are 19 or 20 inches or some multiple thereof, measured 
along the rift, so that with blocks specified 5 inches deep 
they can be split into an even number of blocks of 5 inches 
depth, within the allowable variations from 4% to 5% inches 
depth. In the other direction, along the grain, the block can be 
split into eight blocks 8 inches long. The large block, say 
80 inches cube, is first quartered by splitting across the middle 
each way, then each quarter is quartered, and split until out 
of the small blocks thus produced can be split eight blocks 
each 8 inches long. Drilling of holes along the lines of 
cleavage is necessary down to the last operation of cutting 
the last quartering into its four component blocks. Marking 
with a hand chisel across the rift is all that is necessary in 
this operation. The long splits are made along the rift, the 
next splits along the grain, and only the last splits in the 
third direction. 

When the blocks are reduced to paving-block size, rough- 
nesses are knocked off the faces with a hammer. Usually the 
sides are the rift, the ends are the grain and the tops and 
bottoms are parallel to the lift. The splitting being more 
difficult on this plane, the tops and bottoms are rougher than 
the ends and sides. 

Noting the drill holes, widths of feathers and plugs and 
irregularities in planes of fracture, the reason for the specifi- 
cation of %-inch joints is clear. Quarries differ also as to 
ease of splitting on one plane or another or all three, so that 
uniform bloeks are obtained more readily from some quarries 
than others. 

The early specifications required closer joints on the ends 
of the blocks than on the sides, to prevent undue wear of the 
joints running in the same direction as the traffic. This is 
still desirable, but with well placed joint filler is not so neces- 
sary as formerly. 

The improvements in construction due to the better shape 
and size of stone blocks now available and the reduction in 
cost because of smaller blocks, less work on stone, and increase 
in durability, especially as to continuous retention of the 
smoother surfaces now available, on account of better methods 
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THE CONSTRUCTION AND MAINTENANCE OF STONE BLOCK PAVEMENTS 


of laying, are making stone block pavements more 
popular in districts where stone is available. 


Handling the Blocks. 


Blocks are handled from the quarry, when pos- 
sible, by loading them into skips which are carried 
on cars or wagons to the docks, lifted up by der- 
ricks and dumped into the holds of the vessels. 
When they are handled from vessel to car or wagon 
and from wagon to street pile they should be han- 
dled with the same care as bricks and should not be 
thrown or dropped. The sharp edges and corners 
are subject to the same chipping as those of bricks 
and the weights of blocks are greater and corners 
are sharper. The ideal way of delivery on the street 
is by dump truck, as shown in one of the accompany- 
ing photographs. 

The contractor must ship his blocks all from 
the same quarry, where they are made accord- 
ing to the same pian of operation, otherwise 
they may differ materially in width of joints, 
smoothness of surfaces, squareness of joints, thickness, 
and depth. He must work closer to specifications than form- 
erly, and, while a variation in depth of blocks of a half inch 
and in width of 1 inch is allowable according to the standard 
specifications, the further requirement of a l-inch depth of 
sand cushion makes a separation of the shallowest blocks 
from the deepest blocks advisable. But, still more important 
is the requirement that the joints shall not exceed % inch in 
width for the upper inch of their depth, which is practically 
a requirement that the blocks shall be selected for width so 
that those in a course shall be of the same width. If blocks 
are carelessly gathered together from different sources, or 
care is not taken in the quarry to classify blocks according 
to this requirement, the contractor may find it necessary to 
spend considerable money in doing this sorting on the street. 

When cement grout filler is used the joints may be a little 
wider because the hard filler protects the edges. With soft 
filler, if the joints are too wide the horses’ shoes will chip 
and wear the edges too rapidly and the stones round off and 
become slippery and the surface becomes rough like the old 
cobble or old-style granite block pavement. 


Sand Cushion and Mortar Bed. 


The old custom was to even up the inequalities in the sub- 
grade, which was formerly all the foundation required, with 
a thick layer of sand, in which the block-layer buried the 
blocks for a large fraction of their depth. It has been hard 
to teach men to lay blocks on a thin sand cushion, such as 
the standard specification of 1 inch, but that requirement is 
now met successfully and if the blocks are very nearly of the 
same depth, varying not more than say 1% inch in neighboring 
blocks, the surface can be made smooth and uniform and, 
after the blocks have been tamped or rolled into complete 
bearing, no later displacement of the paving stones need be 
expected unless occasionally by accident. The sand cushion 
cannot be made as uniform in thickness as for a brick pave- 
ment or rolled before laying the blocks, because of the greater 
variation in depth of blocks. 

Methods of laying sand, sand-cement, and mortar cushions 
were described in the article in this series on the construction 
of brick pavements. 

The mortar bed has been used by a few engineers for 
granite block pavements, particularly in Baltimore and in 
Manhattan. It was used in Brooklyn in one street having 
4-inch blocks. The mortar bed adds about 16 cents to the 
price per square yard in that locality, which may not be 
justified by the increase in value of the pavement. Where 
traffic is heavy or blocks are shallow it is more fully justified. 

Granite blocks are sometimes set in the green concrete 
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DUMPING GRANITE BLOCKS IN THIS WAY SAVES CHIPPING. 


when they are used along the rails of street-car tracks for 
toothing, ete. 
Laying the Blocks. 

That straight courses of equal width blocks and with 
narrow joints are practical in regular work is shown by one 
of the accompanying photographs, which is but one of many 
of the same sort accompanying the papers on modern granite 
pavement construction which were presented to the last con- 
vention of the American Society of Municipal Improvements. 

The contractor is interested in securing narrow joints, 
since granite blocks are sold by the square yard as measured 
in place, and when the joints are narrow the blocks cost him 
no more but he saves materially on the amount of filler re- 
quired for the joints. If he is careful to hold the block 
dealer to the letter of the specifications in the sorting of the 
blocks, he has only the trouble and possibly the slight addi- 
tional time to take to insure that his block-layers do their 
work properly and lay the blocks with the narrowest possible 
joints and perfectly straight courses. Padding with wide 
joints to secure yardage of blocks laid is as much against 
the paving contractor’s interest as it is against the pave- 
ment’s own interest. The only people who benefit by it are 
the contractor who furnishes the blocks and the block-layer, 
in case they are paid by the square yard laid. 

Ramming of blocks into place is required, all unsatisfactory 
blocks to be removed with tongs and all low blocks to be 
raised by taking them out and adding enough sand so that 
when replaced and rammed they will conform to the regular 
surface. Pinch bars are not to be used to force blocks into 
position. No free sand is allowed in the joints. 


Fillers for Joints. 


In introducing the discussion of fillers the following im- 
portant points must be noted: 

As to grout filling— 

1. To sprinkle the blocks thoroly before the grout filler 
is placed in the joints. 

2. To keep the surface wet either by wet sand spread 
over the entire pavement, after initial set has taken place, 
or by sprinkling for 4 or 5 days after joints are filled. 

3. To absolutely keep all traffic off from the pavement 
for at least 7 to 10 days after joints are poured with grout. 

4. If possible street railway cars should slow up and 
never set their brakes for a stop along the line of pavement 
as this has a tendency to break the bond of the joints. 

Cement grout must be a true one-to-one mixture and grout 
must be kept thoroly agitated until it is poured into the 
joints. 
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of the bitumen to run completely over the tops of 
the blocks about one-eighth of an inch in thickness, 
this then to be followed with a layer of hot sand or 
gravel. This gives a most desirable and noiseless 
pavement, and if properly applied the bitumen 
should last on top without materially spalling off 
for a period of two or three years. It can be very 
cheaply renewed if necessary. 

Before the filler is applied the blocks should be 
thoroly rammed or rolled to a good bed and true 
surface. The question of rolling rather than ram- 
ming the blocks has been considered, but it has 
never been a success, because the tendency of the 
roller is to tilt the blocks. Ramming gives better 
results if every block is well bedded by means of a 
heavy blo,’ with a rammer, but, like all human 
ager cies, the rammer is liable to miss a few blocks. 
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Pea stone or gravel should be eliminated from the joints 
but in any case must never be allowed to fill the joints up 
higher than 3 inches below the top of the blocks, or pot 
holes will develop. 

As to bituminous filling— 

1. The blocks must be clean and free from dust. 

2. All blocks must be thoroly rammed. Filler must be 
heated as hot as possible without burning, so that it will flow 
freely and fill joint completely. 


The following on construction and maintenance of granite 
block pavements is by R. Keith Compton, chairman and con- 
sulting engineer, Paving Commission, Baltimore, Maryland. 


Fillers for Joints. 

Only two kinds of filler are satisfactory, namely cement 
and bituminous, the use of one or the other to be determined 
by the engineer, after taking into consideration all interests 
in connection with the improvement. Both fillers have their 
advantages and disadvantages. Cement filler is more desirable, 
but at the same time it has the disadvantage of being noisy, 
and when fiushed up even with the top of the blocks the 
pavement, particularly if it is of very hard granite, becomes 
slippery. Bituminous filler has the advantage of being less 
slippery, and the further advantage of enabling the engineer 
to open the street to traffic at once, but it has the disadvantage 
of not protecting the edges and corners of the blocks, thus 
allowing them in a few years to become rounded. 

The cement filler should be applied by the machine mixing - 
method rather than by hand, thus doing away with the weak- 
ness, as far as possible, of human agency. It should be ap- 
plied from the mixer to the blocks by means of an enclosed 
chute so as not to allow the filler to separate. 

One of the enclosed photographs shows a machine grout 
mixer and distributer at work. 

The squeegee coat of cement should always be applied, 
except possibly when the pavement is on a heavy grade, and 
in this case brooming out slightly the top of the joints is 
an advantage, as it gives draft animals a foothold. 

Where a bituminous filler is used the work should be done 
preferably during the warmer seasons of the year, when the 
blocks and other materials are dry and not chilled. This of 
course is not always possible. 

Fine, hot gravel or sand should be used in connection with 
bituminous filler. If gravel is used a small amount should 
be first poured into the joints, the block then rammed, then 
more filler, then more gravel, until the joint is completely 
filled, and if the desire is to render the pavement noiseless, 
excellent results can be obtained by allowing the last pouring 
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Eacellent results have been obtained in some 
municipalities by mixing hot sand with the bitumi- 
nous filler before being poured. 

On standard block streets joints should not exceed % inch 
in width, and where it is possible to do so without materially 
running up the cost of the granite blocks pavement, the joints 
should not be over 34 inch in width. 


Crown. 


Technically speaking, the granite block pavement, on ac- 
count of its non-slippery surface, can be given more crown 
than the pavement with a smoother surface, such as asphalt 
or brick, but this does not work out in practice, because with 
an asphalt street the higher crown is more desirable in order 
to shed the water more quickly. 

As with all pavements, crowns should vary with the grade. 
A 40-foot street on a 3 per cent grade should have at least a 
0.6-foot crown. 


Contractor’s Steps in Construction. 


Assuming that the street is clear, the contractor should 
first set the new curbs or re-aline or resurface the old, as may 
be called for in his contract. His grading gang should then 
proceed to excavate the street to the sub-grade. He should 
be careful to keep all storm-water inlets along the line clear 
so that in case of a storm the flow can be diverted into the 
inlets without serious wash to his sub-grade. After the exca- 
vation is made to the sub-grade, all soft spots should be re- 
moved and replaced with good material and the sub-grade 
thoroly rolled with a heavy roller. Any seepage in the sub- 
grade along the line, such as springs, etc., should be taken 
eare of by tiled drains and carried into the nearest storm- 
water manhole or inlet. Properly draining the sub-grade is 
one of the most important items of public work. 

After the sub-grade of the street has been rolled and dressed 
up to a line the proper distance under the finished surface of 
the street and parallel therewith, concreting should commence. 
In the meantime the sand and crushed stone should be piled 
along the line on the sub-grade where convenient and also 
on the intersecting streets at most convenient points, and 
so located that it can be conveyed to the mixer by means of 
wheelbarrows. Wherever possible the concreting should be 
started at the low grade end and continued up grade. Cement 
should be stored along the line in sufficient quantities to keep 
the mixer in continual operation, and sufficient cover should 
be kept on hand to protect it in case of rain or damp weather, 
otherwise the contractor is liable to lose considerable of this 
material by it becoming hard from dampness or rain, or 
becoming lumpy. In the meantime the grading gang should 
be kept continually at work so that the concreting operation 
can also continue. 

Before the grading on a street has been commenced, the 
granite blocks should be placed in convenient piles along 


January, 191% 








THE CONSTRUCTION AND MAINTENANCE OF STONE BLOCK PAVEMENTS : 5 





the curbs so as to avoid the practice of hauling over 
the concrete base with wagons or carts as far as 
possible. If placed in convenient piles along the 
curb most of the blocks can be tossed into the bed of 
the street and very few of them will have to be 
wheel-barrowed in. 

When granite blocks are laid on a mortar bed_ it 
is economical to the contractor and very important 
for the welfare of the work that the blocks be rammed 
as soon after being laid in place by the pavers as 
possible, and that the grouting gang keep up as 
closely to the pavers as is convenient. Unless this 
is done the mortar bed will set so hard that it will 
be impossible to ram the blocks to a true bed and 
surface, and in case of rain it will avoid loss of 
money to the contractor in having to take up and 
relay the blocks. 

The writer believes that mixing the mortar bed 
and grout by machine is a labor saving method, and 
unquestionably better and more uniform grouting is 
obtained. 

If bituminous filler is used the same methods of 
keeping up with the pavers should be pursued. In’ 
case of cement filler, the contractor should place suffi- 
cient barricades and watchman to keep traffic off of 
the work for a period of at least fourteen days. In 
case of bituminous filler, traffic can be allowed almost imme- 
‘diately on the work, just so long as it does not interfere with 
the contractors’ operations. 

During the progress of the several items of the work. it is 
economical to the contractor to remove all debris and surplus 
material as his work progresses. This will avoid accidents, 
will make his work more shipshape, and will give the public 
the impression that the contractor handles his work in a 
businesslike manner. This may not be always possible, but 
in any event as soon as the paving is completed and teams 
can be allowed thereon, the contractor should immediately 
clean up the sidewalks and street intersections, clear gutters, 
ete. 


Maintenance. 


Under the heading of maintenance may properly be in- 
cluded the matter of cleaning. Flushing by means of a hose 
attached to a high-pressure fire plug is very undesirable, be- 
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cause this force will certainly disturb a bituminous filler from 
the top of the joints and very likely rupture a cement filled 
joint. The use of flushing machines with high pressure is 
equally undesirable from this standpoint. If the street paved 
with granite blocks is in a desirable business section, patrol- 
men with hand brooms and hand carts should be employed 
during the business hours keeping the street moderately clean. 
After business hours there should be brought into service the 
street sweeper, preceded by a light sprinkler. 

In the matter of repairs record data are very difficult to 
secure in this country, because improved granite blocks have 
only been laid within the past 15 or 20 years, and if designed 
and constructed in the proper manner should and do have 
a much longer life. 

The maintenance enginer should divide his territory into 
districts, each district in charge of an assistant engineer or 
inspector, who should make frequent inspection. If any holes 

develop, no matter how small, they should be repaired 
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at once, because if not repaired they soon grow 
larger, particularly with cement filler. If the origi- 
nal pavement was laid with cement, the repairs should 
be made with the same material, blocking the patches 
off from traffic by the most convenient method. 


A cement-filled block pavement is more difficult to 
repair than a bituminous-filled one. It is very bad 
practice in repairing a hole or a cut to square up the 
sides and ends, making a straight cut in the pave- 
ment. All edges should be toothed in and laid in the 
same manner as the original pavement, and the same 
methods pursued in restoring a worn place as are 
pursued in repairing a cut. With a bituminous-filled 
pavement this is a simple proposition, but with a 
cement-filled pavement is very difficult and requires 
special care. 

The Highway Engineer’s Department of Baltimore 
in repairing cuts in block pavements has given this 
matter special consideration, using a compressed air 
machine for the purpose. In a recent report High- 
way Engineer R. M. Cooksey states as follows: 

“A great deal of difficulty has been experienced 
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GROUT MIXER AND DISTRIBUTER FILLING JOINTS IN A 
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in making proper repairs to cuts in vitrified block 
and granite block streets where cement filler was 
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used. In order to obtain the best results in the past, stone- 
cutters at the usual high rate of wages were employed for this 
work. In investigating with the view of outlining a more 
economical way of handling this work and securing as good if 
not better results in the workmanship, we tried out a com- 
pressed air machine operating chipping hammers for this 
purpose. This machine had been in use previously by the 
Water Department for calking pipe joints. After giving this 
a short trial we decided that it was an economical way in 
which to handle this work, and we therefore purchased a 
No. 2 portable compressed air outfit with hose and connec- 
tions for hammers. Initial cost $345.50. In connection with 
this there were also purchased two No. 2 Thor chipping ham- 
mers at a cost of $70.00, making a total outlay of $415.50. 

“After using this machine thru the entire season we find 
that the cost can be compared as follows: 

“Average day’s work for a stone cutter was 25 linear feet 
ofteothing in vitrified brick work. The salary paid a stone 
cutter was $4.50 per day, which would make the cost to the 
city 18 cents per foot. 

“Average day’s work for the machine is 300 linear feet of 


toothing and the total cost of operating the machine, including 


depreciation, as outlined below, is $8.29, or at the rate of 2.76 
cents per lineal foot, so that there was a saving of 15.24 cents 
per linear foot of trench repaired. As the city’s repairs during 
the year will approximate 10,000 linear feet, you can readily 
see that the outfit will pay for itself in a very short while. 

“The cost for operating the machine for one day on 300 
feet of toothing is as follows: 


5 gallons gasoline (present price).......... $1.05 
Re, CI Glid ok. ca cacciexesenvcemaats 1.26 
DB EE EE GED bo wine wsccccrieretasecens 23 
DE SED Viedavccncseiadeubeenecenae Ge 
I III oo 0a ae chee aruba divin eaene aeie 2.50 
NI od, arc via wie nora ee owe boca 1.50 

$8.29 


“I would strongly recommend the use of this machine 
where there is any amount of trench work in either cement- 
filled granite block or vitrified block, as there is no doubt about 
its economical features.” 

As this machine has been so successfully operated by Mr. 
Cooksey in repairing cuts and trench work, it might be used 
with economy in making extensive repairs under the head 
of ordinary maintenance, that is to say for cleaning the ce- 
ment out of the ends of the block so that they can be properly 
toothed in. Unquestionably it is a labor-saving device, ac- 
complishes the purpose for which it was designed and 
overcomes the objection so often urged by engineers and con- 
tractors in making repairs to cement-filled pavements. 


The following suggestions regarding maintenance of gran- 
ite block pavements are made by E. W. Stern, chief engineer 
in charge of highways, Boro of Manhattan, New York City. 


Old Granite Block Streets. 
Old granite blocks with 14 to 34-inch joints that have had 
the joint filler washed out by flushing with hose, used in 


cleaning the streets, have been restored to fairly good surface 
by picking up an occasional depression and re-pouring the 
joints. We have done this during the past season over a 
large area which is under heavy traffic. 

The joint filler used was asphaltic cement. During a short 
period the supply of asphalt was exhausted and tar filler was 
used. This portion of the work has been located and an in- 
spection will be made next spring to ascertain whether the 
asphaltic cement or the tar filler has given the better result. 
‘the method of doing the work was as follows: 

The gang, in charge of a foreman, consisted of one paver 
to do the small amount of paving necessary in adjusting the 
depressions to grade, and seven laborers. Joints were scraped 
out and broomed clean, then allowed to dry for a short time. 
Hot gravel % to % inch was then placed in joints until 
they were nearly filled; joint filler was then poured with a 
second or even a third pouring when necessary to fill the 
joints completely. 

About 350 square yards was the usual average per day, 
all in heavy traffic streets. Experience shows that while the 
joints should be filled flush with the top of the blocks, there 
does not appear to be any advantage in covering the top of 
the blocks. Where this has been done the asphalt does not 
adhere to the top of the blocks but is soon worn off by the 
traffic. 


Improved Granite Streets. 


The streets paved with improved granite blocks with %- 
inch joints are watched closely, and as soon as a slight de- 
pression is observed, it is repaired at once. The joint filler 
used on this class of work is 2/3 (in bulk) hot asphaltic 
cement with 1/3 hot sand, kept in suspension by frequent 
stirring. This mixture has given excellent results. Before 
relaying the blocks, a dry mortar bed % inch in thickness, 
one part portland cement to four parts sand, is spread over the 
concrete foundation. Immediately before the blocks are laid 
this mortar bed is slightly moistened with a sprinkling can. 

One of our streets, 10th avenue, 40th to 51st street, paved 
with this class of granite, was badly damaged during the past 
spring and early summer by constant hauling of excessive 
loads on steel-tired platform trailers hauled by heavy motor 
tractors. Large areas in detached patches have been repaired 
and have withstood these heavy loads for about 5 months to 
date, without any noticeable damage. Constant personal super- 
vision by the superintendent of maintenance or engineer is 
necessary to insure a proper care of pavements of all kinds. 

A prompt repair of a small defect, especially in heavy traffic 
streets, is the true secret of maintenance. 


H. H. Schmidt, chief engineer of the bureau of highways, 
Brooklyn Boro, finds it much easier to maintain a block laid 
with a bituminous filler. In cities it is particularly difficult 
to manipulate a cement-grouted pavement, especially rapidly 
growing cities where the great changes make frequent pave- 
ment openings necessary. Not only is the cement-grouted 
pavement more difficult to patch, but the necessity for block- 
ing off the patches so the cement can set is a great impedi- 
ment to traffic and in many cases is impractical. 
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THE AUSTIN, TEXAS, DAM 
METHODS OF CONSTRUCTION AND OPERATION 


By Frank S. Taylor, Austin, Texas. 





This description of the design and construc- 
tion of the Austin dam and the method of 
operating it is a continuation of an article by 
the author in Municipau ENNGInEERING for Oc- 
tober, 1916, and shows the points of excellence 
in the design and some of the practical details 
of construction and operation. 

This new dam replaces structures which 
failed, and it withstands successfully the at- 
tacks made on it by the elements, tho it was 
injured somewhat by a record-breaking flood 
which came before the dam was very far along 
in construction, so that the injury was not 
serious and was readily repaired. 











which 1,091 feet are spillway, 124 feet bulkheads, and 
300 feet corewall. 

A typical section of the new portion of the dam is shown 
in figure 1. As indicated, it is a reinforced concrete structure, 
having an inclined upstream wall, making an angle of 42 
degrees to the horizontal. At a point about 214 feet above low 
water level, this slope of the wall ends, intersecting a narrow 
horizontal bench, and from the upstream edge of this horizontal 
bench a vertical wall goes straight down into the rock. This 
vertical wall forms both the lower portion of the deck and the 
cutoff wall, and in the designation used on the work is termed 
the “cutoff wall.” 

The object of the bench is to allow flow of water thru any 
completed section of the dam during construction, the flat 
horizontal slab, which runs the entire length of the dam, and 
covers the upper part of the bench, being omitted until the 
completion of the work. This top slab covers a space of 4 
feet wide, measured horizontally from the upper edge of the 
cutoff wall to the lower edge of the inclined deck slab. Since 
the upper edge of the cutoff wall is only about 2 feet above 
mean low water, a rise of 2 feet will pass water over the cutoff 
wall thru the opening and thru the dam and a rise of 4 feet 
would give a thickness of water of 2 feet over the edge of the 
cutoff wall, which means that as much water would be passed 
thru and under the dam as would flow over the crest of an 
ordinary weir, the entire length of the dam, and 2 feet in depth 
over it. Normally, the total flow of the river was taken thru 
the sluice gates in the bottom of the dam, later to be described, 
but, in the case of floods, the openings thru the horizontal 
bench, together with the area afforded by the sluice gates, 
would usually take care of the whole river flow at such times, 
without an elevation in the water level of more than 4 to 6 
feet. 

The supporting walls are both longitudinal and transverse. 
The transverse walls are set parallel to the flow of the stream 
and are 20 feet apart, measured from centre to centre. The 
longitudinal walls are also spaced 20 feet apart, measured from 
centre to centre in a direction at right angles to them. These 
latter walls are not vertical but are inclined, so that they form 
an angle of nearly 90 degrees with the upstream deck. The 
slope of these walls is such that the resultant of the forces 


Te total length of dam and corewall is 1,535 feet, of 
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which they resist, made up of the water pressure acting 
against the surface of the deck and the gravity component of 
the deck and the walls themselves, has the same direction as 
that of the longitudinal walls. The longitudinal and transverse 
supporting walls intersect in a direction normal to the deck. 
The deck panels are exact squares, and hence may be rein- 
forced in two directions. The reinforcing steel is, therefore, 
placed both longitudinally across the length of the dam and 
transversely up and down the deck. The spacing of the steel 
is logarithmic, the bars being laid closer and closer together 
as they get nearer and nearer the middle of the panel. 


The stresses allowed in the steel are 16,500 pounds per 
square inch maximum. 


All of the steel used was square-rolled twisted bars, of ingot 
steel, having an elastic limit above 55,000 pounds. The engi- 
neers considered the high elastic limit preferable to a high 
ultimate tensile strength, it being assumed that if stresses 
were imposed on the steel which would extend it past its elastic 
limit, the surrounding concrete would probably be crushed 
to such an extent that the structure would fail, and the only 
value that the steel could have lies in its resistance to distor- 
tion within its elastic limit. 


Owing to the difficult character of the foundation, as has 
previously been stated, it was desirable to make the distance 
thru the bottom of the dam, measured from upstream to down- 
stream side, as short as possible. In the usual form of design, 
the inclined deck goes up to the elevation of the crest of the 
dam, where it joins with the spillway. The form of the spill- 
way is determined by the application of the ordinary para- 
bolic formula, and this gives a certain distance, measured 
horizontally, from the crest of the spillway down to its toe. 
As shown in the typical section, figure 1, the spillway was de- 
signed in accordance with the usual method, and the sloping 
deck made to intersect it at some 25 feet further downstream 
and 6 feet lower vertically than in the customary design. By 
this method a proper length of theoretically designed spillway 
was made available, as well as an inclined deck of substan- 
tially the total height up to the spillway, and, at the same 


.time, the length thru the dam from front to back was reduced 


about 25 feet, diminishing in a like proportion the length of 
the transverse walls, the length of each transverse wall foun- 
dation, and eliminating one longitudinal wall. While the sav- 
ing in material and labor, due to this form of design, for a 
given factor of safety, was greatly reduced by the adoption of 
this design, the cost of the form work was increased so that 
the net saving effected, tho considerable, was not so great as 
would at first appear. 


As shown in figure 2, the vertical transverse walls inter- 
sect the deck and the spillway, continuing on up above them 
in the form of piers, on the top of which are placed reinforced 
concrete. girders that carry a railway track. Between these 
piers are placed the automatic crest gates, seen closed in the 
view. 


The vertical buttress, or diaphram walls, have four large 
openings made in each, as indicated in the section. Thru the 
topmost series of these openings is placed a walkway, with 
iron railings on either side, so that it is possible to walk thru 
the new portion of the dam from end to end. Access is pro- 
vided to the interior by means of spiral stairways, one placed 
at either end. These pass down thru a stair-well, each well 
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1. PHOTOGRAPH OF SECTION OF HOLLOW AUSTIN 
DAM DURING CONSTRUCTION, SHOWING THE SLOPING 


UP STREAM FACE, NARROW HORIZONTAL BRICK 
NEAR BOTTOM, THRU WHICH WATER FLOWED DUR- 
ING THE CONSTRUCTION PERIOD; THE FACE OF ONE 
OF THE TRANSVERSE WALLS AND THE DOWN- 
STREAM FACE AND THE SPILLWAY WITH THE CON- 
STRUCTION FORMS STILL IN PLACE. THE POWER- 
HOUSE 1S ON THE RIGHT. 


ws 


being formed in a pier, which is of sufficient width to accom- 
modate it. 

All the concrete used for making the deck and cut-off wall 
was rendered waterproof by an admixture of hydrated lime, 
in the proportion of 8 to 10 per cent (by weight) of the cement, 
the proportion being varied with variations in the voids in 
the aggregate. This has proved to be thoroly satisfactory, as 
were also the tests made of it prior to adopting this as stand- 
ard construction on the work. 

The concrete mixture was approximately 1-2-4, but no defi- 
ite proportion of ingredients was used at any time. The pro- 
portions were fixed always by making tests of the voids in 
the sand, stone and gravel. The proportions would be changed 
whenever the percentage of voids in these materials would 
show any change. Void tests were made every hour or oftener 
if indicated as mixing proceeded. The cement used was made 
by the Texas Portland Cement Company and tested for the 
requirements of the engineers by the Pittsburg Testing Labor- 
atory. River sand and some river gravel were used for the 
other constituent parts. Most of the aggregate, however, was 
broken hard limestone. 

Expansion Joints. 


An ample number of expansion joints is provided in the 
new concrete dam, every fifth panel being an expansion panel. 
There are 28 panels in all. The first five panels, beginning on 
the east side, are monolithic, then comes an expansion panel, 
then five monolithic panels, and an expansion panel, and so on, 
until the west side is reached. These expansion panels have 
both the upstream deck and the spillway entirely separated 
from the adjacent portions of deck and spillway on either side 
of it. A joint is made betwen the two abutting edges of the 
concrete slabs, which is water tight, but which permits lateral 
movement of the different sections of the dam without dimin- 
ishing the tightness of the joint or rupturing any of the 
masonry. This joint is made of Ingot iron plate, % by 8 
inches. One-half the width of the strip, that is 4 inches, is 
cast into the concrete of the abutting edge of a standard panel. 
This leaves 4 inches of metal projecting out from the surface 
of the end of the panel. The end of the slab, together with the 
projecting iron, is painted over with a heavy coat of asphalt. 
The expansion panel is then cast so that its edge abuts against 
the edge of the slab of the standard panel. Due to the asphalt 


coating, the concrete cannot adhere to the metal of the ex- 
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pansion strip, nor to the adjacent concrete, while that portion 
of the iron strip cast into the standard panel and adjacent to 
the expansion panel, does firmly grip the metal. In this way, 
a watertight, sliding joint is formed. Since its construction, 
the dam has been subjected to temperatures varying from 32 
to 90 degrees, and these expansion joints have proven thoroly 
satisfactory. Before construction was quite completed and 
when the whole of the dam was still exposed to the sun and 
atmospheric conditions, it was possible to see the space be- 
tween the abutting ends of the panels at expansion joints 
change more than 1% inch in a few hours. 


Corewall. 


Owing to the permeable condition of the limestone that 
forms the bluff on the east side of the river, a corewall joins 
the end of the bulkhead and passes eastward'some 300 feet, 
forming, practically, a continuation of the dam into the rock. 
The depth of the corewall is somewhat lower than that of the 
foundation of the dam, varying from 75 to 90 feet. Without 
this impermeable, intercepting wall, there would be consid- 
erable leakage around the end of the dam, thru the limestone 
that forms the eastern bluff. 


Piers. 


The piers which are built on both the old and new sections 
are of the dimensions indicated in figure 2. Those on the 
crest of the low section, which are the taller and broader ones, 
are 22 inches in thickness, while those on the high section are 
18 inches thick. The large piers are continuations of the 
diaphram walls which support the hollow dam section, and 
the reinforcing steel passes, continuously, from the founda- 
tion up to the top of these piers, so that they are amply strong 
to withstand the stresses produced by the pressure of the crest 
gates which they support. 

The small piers were cast in place on top of the granite 
crest of the old dam, and, in order to reinforce them properly 
and to hold them in place, the vertical reinforcement bars 
were sunk into drill holes made into the granite and grouted 
into place, so that these piers likewise are firmly anchored 
into position. 

Bridge. 

As shown in figure 2 a bridge is built across the top of the 
dam, being supported on the piers. This bridge comprises two 
reinforced concrete beams, each 1 foot thick and 2 feet 6 
inches deep, spaced 4 feet apart, center to center, and covered 
with a concrete slab 8 inches in thickness. On top of this 
slab are placed standard 6 by 8-inch cross ties, 8 feet long, 
and a standard-gage railway track is laid on these, the rails 
coming approximately over the beams. The ties are floored 
over and a pipe railing is put on the downstream side of the 
walkway thus formed. The railway track serves to carry a 
heavy, steel derrick car across the bridge, and a railing on 
the upstream side is omitted so that there is nothing to inter- 
fere with the operation of the tackle of the derrick car in case 
it is desired to move any portion of the gates for repairs, or 
lift out heavy trees coming down as driftwood, that might be 
too large to pass thru the openings. 


Crest Gates. 


The crest gates, which are placed between the piers that 
project upward beyond the crest of the dam, on both the high 
and low sections, are made up of a structural steel frame 
work, of which the lower portion is filled with concrete, while 
the upper part is covered with creosoted yellow pine. There 
are 28 large gates and 26 small ones, making a total of 1,091 
feet of spillway. These gates turn about rockers or bascules, 
which are fastened into the piers at either end of the gate. 
The large gates, which are placed on the low section of the 
dam, have, in addition, a middle bascule to support the middle 
and take the heavy water pressure, due to the great size of 
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THE AUSTIN, TEXAS, DAM 


the individual gates. These large gates are, of course, con- 
tinuous from pier to pier, and the middle bascule is placed 
on a low pier built entirely in the rear of the gate, the bascule 
projecting forward so that a portion of the rear surface of the 
gate rests against it. When the gates are vertical and the 
water is at normal height, the center of pressure coincides in 
elevation with the point of support on the bascule curve. 
When the water rises above the normal level, the center of 
pressure likewise rises, and there then exists a net moment to 
cause the gate to overturn. As overturning begins, the moment 
to cause it increases, due to the increase in pressure on the 
upper portion of the gate, and the diminution in pressure on 
the lower part. This increase in overturning moment is com- 
pensated for by the fact that the gate turning around the bas- 
cule is continuously changing its point of support, this point 
moving from a position at one-third the height of the gate to 


-one very near the middle of the gate when it is, finally, in a 


horizontal position. In order to prevent the gates from leav- 
ing the bascules and being pushed downstream, guide pins are 
placed at either end of the gate, which pins operate in curved 
channels of cast iron, set into the concrete faces of the piers. 


-Obviously, when the gates are turned to a horizontal position, 


the impounded water flows over the spillway crest, the gate 
being simply a vane in the current. In the case of the large 


_gates, the water reaches an elevation of 65 feet, 9 inches, 


before overturning takes place. When the gates are in hori- 
zontal position, after overturning, the depth of water from 
the crest to the under side of the gate is 5 feet, 4 inches, while 
the depth of water from the upper surface to the surface of 
the water is 8 feet 5 inches, the thickness of the gate itself 
being one foot. 

The small gates, which are 6 feet in height, overturn when 
the depth of water is 65 feet 4 inches, or when the water is 5 
feet 4 inches in depth over the crest. These small gates, 
therefore, overturn before the large ones do, and, usually, the 


operation of the small gates gives more than ample discharge 
-over the spillway to take care of normal river flow. Only in 
-case of flood will the large gates open. 


When the level of the water in the lake sinks sufficiently, 
these gates automatically close. This is effected by the coun- 
ter-weighting provided by the concrete filling in the bottom of 
the gates, so that the center of gravity of the gates is near the 
bottom, and there is a continual tendency for gravity to re- 


store them to their normal, vertical position. The small gates 


close when the water has sunk down to 63 feet 10 inches, or 
when the level of the lake has dropped some 14 inches below 
normal. The large gates close at a water elevation of 64 feet 
8 inches, or when the level of the lake has fallen to 4 inches 
below its normal level. 

These gates have not only operated in a thoroly satisfac- 
tory manner, but have passed one heavy flood, together with 


some fifty or sixty acres of driftwood that came down the 


river and accumulated in the lake prior to the full opening of 
the gates. In this latter respect, their performance is re- 
markable. When one of the large gates opens and 14 feet 
thickness of water begins to pass over the crest, the volume 
and velocity of discharge carry large trees thru the space 
between the piers, and over the upper surface of the gates, 
and when the spread of the branches of these trees is greater 
than the openings between the piers, the force of the water 
breaks up the limbs and carries the broken trees thru without 
difficulty. 

The advantage of these gates under these particular con- 
ditions is obvious, and, by their use, the greater amount of 
the flood waters is discharged over the low section of the 
dam, preventing any considerable thickness of water over the 
crest of the higher section, and, in addition, the lake level 
undergoes no substantial change between the lowest and 
highest river stages, the minimum level being about 14 inches 


January, 1917 











3. THE HOLLOW CONCRETE DAM AT AUSTIN, 
TEXAS, UNDER CONSTRUCTION. NOTE THE FORMS 
FOR CONSTRUCTING THE PIERS AND WALLS TO SUP- 
PORT THE CREST GATES AND THE BRIDGE, ALSO THE 
COFFER DAM BEHIND WHICH THE SLUICE GATES 


WERE CONSTRUCTED. 


below the normal and the maximum level for heavy floods is 
not more than 34 inches above the normal level. 

Obviously, the construction of these gates is strong and 
massive, due to the great pressures that they have to with- 
stand. The pressure against each of the large gates, with nor- 
mal elevation of lake level is about 64 tons, while the pressure 
against each of the small gates is about 8 tons. 


Sluice Gates. 


There are eight sluice gates set in pairs, each discharging 
into its own opening; the two individual channels merging 
into one large tunnel, which passes thru the dam. The gates 
are each 5 by 6 feet and are operated by pistons working in 
cylinders, the working fluid being oil under a pressure of 750 
pounds per square inch. The cylinders are 1234 inches inside 
diameter and the pistons have a 78-inch stroke. The direction 
of the water is changed on entering the throat of the sluice- 
gate passageway thru a gradual curve until the direction of 
flow becomes horizontal, and also, the channels increase tn 
area gradually so that practically no eddy currents are formed 
until after the two individual channels merge into the single 
large one, which passes thru the bottom of the dam. Since 
this single channel is 18 feet wide, dnd approximately 14 feet 
high, the total area is 250 square feet, while the area of the 
openings of the two sluice gates is only 30 square feet each, 
or 60 square feet for the two. The velocity of efflux thru the 
sluice gates will be about 60 feet per second, while the velo- 
city thru the main channel will be less than 15 feet per second. 


It is to be noted that the oil-pressure cylinders which 
operate the gates are placed on the outside of the deck of the 
dam instead of inside the dam, as is usually customary. In 
this way the cylinders could be placed much nearer to the 
sluice gates than is possible when the cylinder is inside the 
dam, and the sluice gates outside, with the thickness of the 
inset of the deck wall between the two. This, of course, short- 
ens the piston rod, which, when the gate is being closed, acts 
as a long column, and for a given diameter of rod, it is stiffer, 
or for a given pressure, a smaller rod may be used. This 
means that the size of the cylinder may be somewhat reduced. 
Furthermore, the saving in concrete and form work, effected by 
mounting these cylinders on the outside instead of the inside, 
amounted to some $5,000. Not having any inset made in it, 
the dam is stronger at the bottom than it would be with one. 
It is true that this method of installation has the apparent 
objection that the cylinders cannot be inspected or repaired, 
as they are normally under 60 feet of water. This objection, 
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2. THE FINISHED AUSTIN DAM, SHOWING THE 
DOWN-STREAM FACE. THE LARGE CREST GATES 
ARE SEEN, CLOSED. THEIR SUPPORTING PIERS, 
WHICH ARE EXTENSIONS OF THE TRANSVERSE 
WALLS IN THE DAM ITSELF, SUPPORT THE CON- 


CRETE BRIDGE ABOVE. 


however, is a purely academic one. The amount of operation 
of these gates will never be sufficient, in many years, for the 
element of wear to have any bearing on the subject. An ordi- 
nary Corliss engine, in two hours, will make more strokes 
than these cylinders will in fifty years. Metallic packing is 
provided so that it is permanent and not subject to deteriora- 
tion with time, as most organic substances would be. The 
pistons are of bronze, so that there is no question of them 
sticking or rusting to the interior of the cylinders, and this 
is further prevented by the fact that the cylinders are con- 
tinuously filled with oil. 

A Deane, triplex, pressure pump, having a capacity of 40 
gallons per minute, under a pressure of 850 pounds per square 
inch, is installed in the power station and driven by a Western 
Electric, induction motor, which is belted to the pump. A 
pressure by-pass is provided so that the pump can work con- 
tinuously when the gates are being operated and any excess 
pumpage will pass from the discharge to the suction pipe, 
the by-pass valve between the two openings when the pre- 
determined pressure for which it is set, has been reached. 
The high-pressure service pipe, and the low-pressure pipe for 


return of oil to the suction side of the pump, run from the 
power house into the dam and pass along the side of the walk- 
way thru the dam, these two pipes forming two of the three 
railings on one side of the walkway. At each of the branch 
pipe connections to the gate cylinders is placed a specially 
designed, high-pressure 4-way valve and the movement of a 
valve in one direction or the other admits the oil, under pres- 
sure, to one end or the other of the operating cylinder it con- 
trols, thereby causing opening or closing of the gate. 

In order to determine the position of the gates, an indica- 
tor is provided on each one, which comprises a section of 
y-inch copper wire cable attached to the gate, passing a 
short distance up the deck, then thru the deck into the inside 
of the dam. In the hole thru the deck is placed a piece of 
l-inch pipe, which extends several feet into the inside of the 
dam, and it is thru this pipe that the copper wire cable passes. 
A stuffing box is provided at the inner end of the pipe, so that 
there is no leakage thru it, and on the inside end of the cable 
is hung a concrete weight of about 75 pounds. Where a 
change in the direction of the cable is made, it is properly 
guided on a pulley. Obviously, any motion of the gate pro- 
duces a corresponding vertical motion of the weight at the 
end of the wire cable. Adjacent to the vertical path of this 
weight is placed a gage having the gate positions marked on 
it, corresponding to given vertical positions of the weight. 
In this way, a simple, positive and reliable gate indicator is 
produced. 

The gates themselves are heavy slabs of cast iron, about 
1% inches thick, 5 feet 8 inches wide by 6 feet 8 inches long, 
the smaller dimension being the transverse one. Heavy ribs 
are cast at intervals on the outer surface of this gate, tapering 
from 4 inches high at the end to 714 inches high at the middle, 
the thickness of the ribs being 114 inches. The spacing of the 
ribs is 12 inches. Each gate slides on a heavy cast iron frame 
work which is sunk into the concrete. The upper side of the 
gate frame and the under face of the gate are both lined with 
bronze strips 2 inches wide by y-inch thick. These gates 
have been operated a number of times under varying depths 
of water, and have proven themselves satisfactory in every 
particular. The sluice gates and frames were built by the 
Alamo Iron Works of San Antonio, Texas, while the cylinders 
with their pistons, and the operating, four-way pressure valves 
were made from special designs by the Tips Foundry & 
Machine Works of Austin, Texas. 








Ornamental Street Lights in Los Angeles 


Single-lamp standards of the type illustrated herewith 
are having a great vogue in Los Angeles and other communi- 
ties in the Southwest, and constitute striking evidence of the 


growth of the artistic spirit in street lighting. 


The standards are of Marbelite made by The American 


Cement Products Company of America. 


The light is enclosed in a Moonstone plain ball made by 


the Jefferson Glass Company of Follansbee, W. Va. 


The balls were personally selected by President Landwehr, 








of the Cement Products Company, and will be used on an ex- 
tensive installation of this type on Wilshire Boulevard in Los 
Angeles, said to be one of the most attractive streets in the 
world. 

These standards and balls have proved to be a most efii- 
cient lighting unit, and this fact coupled with their artistic 
merit promises a wide spread popularity for this type of street 
illumination. 
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Traffic Census and Pavement Maintenance 
A STUDY OF THEIR RELATIONS 


By Harry F. Harris, Assoc. M. Am. Soc. C. E., Assistant Engineer of Streets, Trenton, N. J. 


figures in regard to the cost of maintaining the various 

types of pavements on individual streets, in the different 
American municipalities. Buffalo, New York, Washington, D. 
C., Syracuse, New York, and a few other cities were conspicu- 
ous exceptions. But during the last half dozen years the 
number of cities tabulating such data has increased consider- 
ably, due to the fact that the importance of keeping these 
figures has been repeatedly referred to editorially, in the 
municipal engineering publications. The value of data of 
this sort has also been pointed out in numerous technical 
papers, so that the city engineers quite generally thruout the 
country have been pretty thoroly convinced that figures of 
this character are very essential. 

However, the point which the writer wishes to emphasize 
is this: the information relative to maintenance costs is excel- 
lent so far as it goes. But, are maintenance cost records of 
real value without traffic records? It seems that this very 
praiseworthy idea of keeping accurate maintenance costs 
should go a step further. We should know under what con- 
ditions of traffic the street is placed. For example, a sheet 
asphalt pavement ten years old laid with Bermudez Lake 
asphalt on a 6-inch gravel-concrete foundation has an average 
cost per square yard per year of $0.001 for maintenance in one 
case; while a street built in the same manner with the same 
materials, six years old, has an average cost per square yard 
per year for maintenance of $0.092. Or to illustrate further, 
if we had data showing maintenance cost with traffic recorded 
therewith, we could determine within very narrow limts which 
would be the most economical form of construction for a given 
degree of traffic. 

Having the traffic record would be advantageous for. other 
reasons. We would be able to compare the wearing qualities 
of our fire-clay vitrified block, for instance, with shale block 


| was quite unusual a few years ago to find any definite 


laid under identical traffic conditions, or still further we could 
determine up to what point it would be advantageous for us 
to construct plain macadam, and then to cease this form of 
construction and lay bituminous carpeted macadam, etc. 

The cost of maintenance for a certain degree or intensity 
of traffic should be known. This is one of the most essential 
factors affecting maintenance costs, and if we do not have 
these data in conjunction with our cost per yard per year, 
our figures convey very little real information to us. It would 
therefore seem that the time has come to urge the adoption 
of methods which would result in bringing out information 
of this sort. Both the American Society of Municipal Im- 
provements and the American Society of Civil Engineers are 
doing meritorious work in endeavoring to have definite units 
established for traffic census work. It is very important that 
we have our units standardized, because by working with 
arbitrary units the value of the work is reduced, when the 
records of one city are compared with another using different 
units. 

In the city in which the writer resides, the engineers for 
some years realized the importance of keeping data of this 
sort, but until the year 1911, the administration of the city 
was conducted under the councilmanic form with 28 members, 
and it was then almost impossible to get any innovations 
into practice inthe engineering department. The value of a 
new system of this character was difficult to impress upon the 
average laymen, who made up the committees directing the 
work of the engineering department. But during the year 
1911 the plan of government was changed to the commission 
form, and, fortunately, a civil engineer of considerable ex- 
perience was among those elected to office and he was placed 
in charge of the department of streets and public improve- 
ments as director, under which the engineering forces were 
attached. The value of this kind of data made instant appeal 
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CITY OF TRENTON, WN. J 
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to him, when the suggestion that such records be made was 
presented, and since that time maintenance and traffic records 
have been kept, altho at first the wtility of the traffic census 
was questioned. 

A reproduction of the form used for recording the informa- 
tion is shown herewith with the traffic record on the reverse 
side. The forms for tabulating data collected by observers and 
the units used are those which the Committee on Traffic of the 
American Society of Municipal Improvements, recommended 
for adoption, in 1912. We believe, however, that the weights 
assigned for the various classes of vehicles should be revised 
in some particulars, after our experience in using them. 

It is quite probable that the lack of data on maintenance 
costs and traffic records can be ascribed in many instances to 
obstacles over which the engineering departments have very 
little control or influence, as for example the condition which 
obtained in our own city prior to the change in form of gov- 
ernment. There seems to be no question but that the more 
cumbersome forms of administration militate against advanced 
and progressive ideas in many respects. 

The following scheme for recording traffic is presented, as 
a workable plan, which may be utilized in cities where diffi- 
culty is encountered in obtaining help and funds required to 
collect the data relative to traffic. The idea is simply given 
for what it is worth. In Trenton this difficulty was overcome 
in a unique way and the scheme worked very satisfactorily and 
enabled us to collect valuable information which would have 
been impossible under any other conditions. 
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The suggestion was made that high-school students who 
were contemplating or considering engineering as a career or 
profession might be pressed into service, because the work 
was primarily engineering and should appeal to them. The 
idea was presented to the principal of one of the high schools 
with an explanation of just what the information was to be 
used for. 

The principal thought the idea a capital one, and immedi- 
ately agreed to co-operate to the fullest extent. He arranged 
the periods of the classes in such a manner that an ample 
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number of recorders was available at all times. The students 
were used in conjunction with the few men available from the 
department. In many cases the boys were on the job at 7. 
a. m., and on Saturday afternoon, as the census was con- 
tinued for one week. The hourly tally cards used by the 
students were printed by them in their own shop, which was 
attached to the school. This printing they volunteered to do 
themselves, without any suggestion on our part. 

Forms used by students are reproduced herewith, as well 
as the daily and weekly summary forms. The forms for 
students’ use had to be made just as simple as possible, as 
boys of this age are not expected to use the judgment or have 
the experience which could be looked for in experienced ob- 
servers, but taken all together the plan worked out excel- 
lently and the work was thoroly enjoyed by the pupils. 

It is to be hoped that more thought and study will be given 
this important factor in the study of road and pavement 
economics. As matters now stand serious study must be 
given to the forms and especially the units to be adopted. 
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CITY PLANNING FOR BRIDGEPORT, CONN. 


By John Nolen, City Planner, Cambridge, Mass., and Frank B. Williams, Attorney at Law, New, York. 


sented problems so numerous, so important, or so 

varied, as does Bridgeport today. The typical new 
boom town and its failings we know; the old city and its 
difficulties are always with us; but not until the advent of 
the munition business of the present war have we encountered, 
in an acute form as in Bridgeport, boom city problems and 
old city problems combined and interrelated. 

“Before war was declared in Europe, Bridgeport had a 
population of about 102,000. Today, it has nearly 150,000, a 
phenomenal increase of nearly 50% in twenty months. It has 
not yet reached its maximum, and this gain will undoubtedly 
continue until the city has at least 200,000 population. * * #* 
One concern, it has been publicly stated, has made an invest- 
ment in Bridgeport in new factories, land, machinery, etc., 
of $20,000,000 or more. Other local industries have grown 
proportionally.” 

Such growth causes, in Bridgeport, the evils that it causes 
in any city, new or old, in which it occurs,—rising rents, 
scarcity of houses, of schools, of play and recreation grounds— 
searcity, in short, of all the facilities of city life; and the dis- 
order and immorality that seem so inevitably to follow in the 
wake of stunted municipal life. No wonder the report asks 
the pertinent question: 

“It has been said that a new man is employed in Bridge 
port every ten minutes, and one is tempted to inquire what is 
being done every ten minutes to provide this new citizen with 
the essentials of city life?” 

These are the problems so commonly found in boom cities. 
In Bridgeport they are complicated and made more acute and 
difficult of solution by the problems typical of the old city. 
The business centre is not only congested, but firmly estab- 
lished and rigidly confined in its narrow limits; the slum 
areas, also fixed, are still more over-crowded; the inadequate 
houses, being also in many cases old, are still less able to 
house decently the increased numbers that crowd them. 


Under these circumstances, in Bridgeport as elsewhere, the 
difficulties to be overcome are, by many people, regarded as 
entirely housing problems. If housing in its complete sense 
is meant, this is, no doubt, true; otherwise nothing could be 
more false. The construction of houses and nothing more is 
a mere palliative; the only cure is the increase also along 
right lines, of all the municipal facilities—streets, sewers, 


Tt THE student of civics seldom if ever has any city pre- 
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parks, etc.; a wise regulation of all future building; and a 
change, so far as absolutely necessary, in the framework of 
the old city so as to remove the most hampering of its faults 
and limitations due to its constructions, such as the narrow- 
ness of some of its main thorofares, the congestion of its 
business centre, etc. This is city planning; and fundamental 
city planning is perhaps the one thing that cities are slowest 
to see the need of and do. 

Bridgeport not long ago issued a report, by Mr. Nolen, en- 
titled “More Houses for Bridgeport;” and, soon afterwards, a 
$1,000,000 corporation was formed to build them. The present 
report shows that she has also begun to face the more funda- 
mental city planning difficulties which beset her. 

The following passage from the introduction to the second 
or legal part of the report, by Mr. Williams, indicates its 
necessity, its purpose and its scope: 

“In order better to meet this exigency, Bridgeport has 
caused a survey of her situation to be made. The reports of 
Mr. Nolen and myself now submitted state the results of that 
survey, with recommendations, based on it, for the improve- 
ment of that situation. Mr. Nolen’s report is occupied with 
the physical aspects of the subject, while mine is concerned 
with its no less important legal aspects. In a democracy like 
ours, no public enterprise can be accomplished except by 
methods sanctioned by law. 

“This report will first take up the legal problems with re- 
gard to the planning of that part of Bridgeport and its en- 
virons which is at present within the legal limits of the city. 
In so doing it will deal first with the question of the city plan- 
ning agency or executive for the city, its membership and 
powers: Secondly, with various specific legal powers which 
the city needs in its planning as follows: the adoption of a 
city plan, excess condemnation; building regulation and dis- 
tricting; Thirdly, with the financing of Bridgeport’s city 
planning; Lastly, with the planning of greater Bridgeport, so 
intimately connected with the problems involved in the plan- 
ning of the present city. 

“The legal proposals of this report are all urged as more or 
less specific aids in carrying out the suggestions contained in 
Mr. Nolen’s report for the improvement of the physical situa- 
tion in Bridgeport. But this is not their sole purpose. It is 
hoped that the measures advocated in this report are also 
those legal measures of which in her planning Bridgeport is 
most in permanent need.” 








THE MILL CREEK SEWER 


TUNNEL CONSTRUCTION ON THE GREAT ST. LOUIS DRAIN 
By E. J. Rossback, 32 Ave. des Champs Elysees, Paris, France. 


This article is a valuable practical contri- 
bution to contractors’ practice in drwing and 
lining drainage tunnels, showing how the 
work was done by the several contractors to 
whom the sections were awarded. 


The Mill Creek Valley sewer at St. Louis, Mo., was 
constructed to handle storm waters and intercepts the exist- 
ing system. 

General Features. 


The sewer has its beginning at Duncan and Vandeventer 
streets and follows roughly an east and west line to its mouth 
in the Mississippi river at the foot of Rutger street. Its total 
length is 20,040 linear feet, the first 2,000 feet west from the 
river being open cut and the remainder in tunnel. The tunnel 
has a section of horse-shoe shape, with pay lines 19 by 1914 
feet. The cubic yardage per running foot is 11.75 and the esti- 
mated quantity of excavation in tunnel was 208,000 cubic yards. 


Description of Sections. 


The Carter Construction Company, of New York, the suc- 
cessful bidder on the entire job, divided the work into four 
sub-contracts, one open cut and three tunnel sections. The 
American Contracting Company of St. Louis was awarded 
the open-cut sub-contract, from the river to Broadway, 2,000 
feet. The McMahon Construction Company, also of St. Louis, 
was given the next 5,000 feet, to 18th street: Brocklehurst 
and Potter Company, of New York, undertook the next 6,500 
feet to Virginia avenue, and Thomas Connor & Sons had the 
sub-contract on the last 6540 feet to the end of the sewer at 
Duncan and Vandeventer streets. The line of work intersected 
a railroad, manufacturing and residence distriet, just south 
of the main business arteries of St. Louis. This made the 
disposition of the material excavated somewhat of a problem 
and expense. Blasting, also, was attended with some re- 
strictions. 

Thomas Connor & Sons. 


Thomas’ Connor & Sons found their section to contain 600 
feet of soft ground, and 5940 feet of rock. 

Their driving was handled thru three working shafts 
proper. In addition, one connection, knowm as the Rock 
Springs connection, was started from a small shaft, and one 
manhole was sunk just across Vandeventer avenue from the 
Duncan shaft. 

This sub-contract involved approximately 100,000 cu. yds. 
of excavation (running over the engineer’s estimate), 25,000 
cu. yds. of concrete and 4,000 cu. yds. of brick masonry. 

Work was begun on the shafts about November 15, 1914, 
the headings were turned about December 15, 1914, excavation 
was finished July 25, 1915, and the concrete lining was com- 
pleted on December 20, 1915. 


Shaft Construction. 


The shaft at Theresa and Chouteau streets is 112 feet deep 
and has inside dimensions of 12 by 16 feet. The Tamm shaft 
is 94 feet deep with the same inside dimensions. It was 
started thru “made” ground and sheet steel piling was driven 
to the rock. The Duncan avenue shaft was next sunk by the 
open caisson method. It has a diameter of 16% feet and is 88 


feet deep. The last 34 feet was curved from the vertical to 
the horizontal on a 25-foot 9-inch radius. The Rock Springs 
connection shaft was sunk somewhat later. It has an inside 
diameter of 10 feet and is 94 feet deep, and was also sunk by 
the open caisson method. Just before completion of the ex- 
cavation a manhole 6 feet in diameter was sunk opposite the 
Duncan shaft to serve permanently as a means of access to the 
sewer. This is 88 feet deep. All shafts were sunk with self- 
rotating hammer drills. All were equipped with double com- 
partments and single-drum electric hoists, except the Rock 
Springs shaft and the manhole. The former was equipped 
with scale boxes and an air-operated hoisting engine of the 
usual construction type and the latter with buckets. 


Tunnel Methods. 


The drive west from the Tamm shaft included 400 feet of 
quick-sand, while that eastward involved 200 feet of soft clay. 
Both of these soft-ground sections were handled without air 
pressure. Quicksand in the tunnel roof was supported by 
grouting and driving sheeting, a small pilot heading being 
driven in the center of the top of the tunnel section. Much 
difficulty attended this sheeting work because the quicksand 
rested on clay which contained limestone boulders. The bench 
consisted of more or less solid limestone. Great credit is due 
the contractor for the really ingenious manner in which the 
difficulty was overcome. Twelve by twelve timbers were placed 
skin to skin, 12-ft. to 16-ft. wall plates being employed. The 
spaces between the timbers were tightly calked with oakum. 
Some idea of the weight supported by these timbers, due to 
the unequal ground pressure in this formation, may be gained 
from the accompanying illustration. This shows 5-segment, 
12 by 12 timbering with the wall plates carried on solid rock 
benches. Several segments began to give way and required 
temporary supports as shown. Part of the timbering west of 
the Tamm shaft was on rather a sharp curve and the accurate 
manner in which it was placed speaks well for the ability of 
the men in charge. The clay east of the Tamm shaft pre- 
sented a somewhat less difficult task, altho the boulders in the 
clay made the work troublesome. Three 8-hour shifts were 
worked most of the time while driving thru the soft ground. 
One hundred feet of 21 by 9 feet heading, all in soft material, 
was driven from the Rock Springs shaft. This was timbered 
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solid, and the bench, all in rock, removed from the Tamm 
shaft. 

The rock encountered in this sub-contract was partly the 
characteristic Mississippi limestone prevalent about St. Louis, 
and partly a tough, silicious, blocky and seamy limestone. 
The latter gave considerable trouble in the heading, but drilled 
very well in the bench, due, no doubt, to its horizontal strati- 
fication. - 

A top heading 7 feet high was driven, constituting about 
30 per cent of the cross section, followed by a 3-foot bench 
and a 9-foot sub-bench. The benches were kept as close as 
possible to the heading to minimize the length of the wheel- 
barrow haul from the heading. All mucking was done by hand 
labor and was the determining factor in the progress rate, the 
heading being shut down from time to time to allow the 
bench to catch up. 


Drilling the Headings. 


The heading was drilled by two drills mounted on two 
columns, one on either side. Each drill was operated by a 
runner and helper. The heading round consisted of from 
18 to 24 holes, six to eight of which were center “V” cut 
holes. Two relief holes in the center of the cut were drilled 
and shot simultaneously with the cut holes in the hard rock 
with excellent results. The depth to which the head- 
ing holes were drilled varied with the conditions, 8 to 
12 feet being the usual range of the cut holes. The heading 
rounds pulled from 6 to 9 feet as a rule, altho an advance 
of break of 11 feet was recorded. Six to seven hours were 
required on the average to drill the heading round. Two 
self-rotating hand drills drilled the bench and sub-bench, the 
holes being spaced about 4 feet back and 4 feet apart. This 
spacing was closer than necessary to break the bench, but 
was found advantageous in order to avoid sledging. One-inch 
60-per-cent forcite was employed in both heading and bench. 
All shots were fired electrically from a switch on the timber 
head frame. 

Sullivan Liteweight 25-inch water drills were used in the 
headings at the beginning of the work, but were later replaced 
in part with mounted water-hammer drills, which proved 
superior in efficiency in the silicious limestone. This was char- 
acterized by flint nodules and presented a really tough tunnel- 
ing proposition. Six Sullivan “DR-6” type drills were used 
in this work with excellent results and to the complete satis- 
faction of the contractor. 

The record for driving in rock (made in the section east 
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of the Tamm shaft) was 116.2 feet of heading and bencl in 
13 ten-hour shifts, and average progress of a trifle less than 
nine feet per shift. The average daily progress in each head- 
ing and bench (two 10-hour shifts) was 11.5 feet. The longest 
drive in one direction from any shaft on the job was approxi- 
mately 2,000 feet (west of Theresa shaft). This required 
from January 1 to August 1. Four hundred and two feet 
of completed tunnel section were driven east from the Tamm 
shaft in 56 10-hour shifts. 
Air Compressor Equipment. 

All of the power used was derived from electric current, 
furnished at 220 volts, three-phase, 60-cycle by the Union 
Electric Company of St. Louis at a remarkably low rate, 
somewhat under one cent per kilowatt-hour. The air plants 
consisted of two class WJ cross compound belt-driven Sullivan 
air compressors, having a displacement of 1,008 cubic feet per 
minute each, one located at Theresa and one at Tamm shaft. 
These machines did excellent work thruout the job, running 
48 days continuously without a shut-down on a number of 
occasions. They delivered air at pressure ranging from 90 
to 120 pounds per square inch. 

All of the muck was handled from the shafts by team, 
the hauls being short (not over one-half mile each way from 
any shaft). Most of the rock muck was crushed either in a 
plant near the Theresa shaft, consisting of one No. 5 gyratory 
crusher, or in the one near the Tamm shaft, consisting of a 
No. 3 crusher. It was then sold, or stored for use as the ag- 
gregate for the concrete lining. The balance of the rock 
muck and the soft muck was dumped in a lot as filling. 


Pneumatic Lining Method. 


The concrete lining was placed by the pneumatic method, 
with the exception of the invert, which was placed from cars. 
The success with which the pneumatic method was attended 
is shown by the following records. The best performance was 
the placing of 640 feet of lining in 127 hours of actual opera- 
tion. In September, 1915, 1,880 linear feet of lining was 
placed in 46 10-hour shifts, 680 feet of which was placed in 
13 shifts, or one week. In October, 1915, 1,753 feet was lined 
in 46 shifts, which performance is noteworthy because of the 
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fact that this stretch contains two sharp curves. It may be 
mentioned in passing that the tunnel section was very closely 
adhered to in the driving, the overbreak representing not over 
% cubic yard per linear foot of tunnel. Forty-foot standard 
steel forms were employed in the pneumatic concreting. The 
mixing apparatus was furnished by the Concrete Mixing and 
Placing Company. 

The working day consisted of two 10-hour shifts except in 
the soft ground, as noted previously. An abundance of labor 
was available at all times, aiding to reduce the cost of the 
work. Powder was also considerably cheaper when the con- 
tracts were made than at this time. In the neighborhood of 
$40,000 was saved by the Connor Company alone, as against 
present prices. 

The cars used were 1% cubic yards water measure. Pipe 
scaffolds were employed to support the runway from the head- 
ing to the end of the sub-bench. 


Brocklehurst & Potter Section. 


The section of the Mill Creek sewer sublet to the Brockle- 
hurst & Potter Company was the middle 6,500 feet of the 
tunnel, and was characterized by almost ideal conditions. It 
was practically dry, all pumping being handled by 7 by 5 by 13- 
inch air-driven piston pumps at each shaft, operated only 
between shifts; it was possible to drive the sub-bench and 
bench 100 feet without losing a ledge, or stratification plane 
to which to break, thus making mucking less arduous. No 
soft ground was encountered and the formation was the char- 
acteristic Mississippi limestone thruout. 

The tunnel was driven from three shafts, one at Armstrong 
street, another at Montrose, and the third at Ohio street, six 
headings being operated simultaneously. Eighty thousand 
cubic yards of rock excavation were involved (3,000 of which 
were shale). The concrete lining amounted to 25,000 cubic 
yards. 

The Armstrong shaft, 15 by 1914-foot rough, 12 by 12%- 
foot inside the lining and 95 feet deep, was begun October 
29, 1914, and headings were turned on December 17. The 
Montrose shaft has the same diménsions as the Armstrong 
and is 79 feet deep. This was sunk by the open caisson method. 
It was begun on November 25, 1914, and the headings were 
turned January 5, 1915. The last, or Ohio shaft, also a drop 
shaft, single compartment, 9 by 12% feet rough and 6 by 9 
feet lined, 77 feet deep; was begun on February 2, 1915, and 
the headings were turned on March 8,1915. The first two shafts 


each contained two compartments. The longest distance be-- 
tween shafts is 1,500 feet. 

As on the Connor job, the top heading, bench, and sub- 
bench system was employed, the heading being 9 feet, the 
bench 3 feet, and sub-bench 73% feet high. Hand mucking 
again proved the limiting factor as regards progress on this 
job, as on the one described above. The cars were of 12/3 
cubic yards capacity water measure. 


Driving with Hand Hammer Drills. 

Of the six headings, one was drilled with Liteweight 2%- 
inch water drills, one with drills of a mounted water-hammer 
type and the other four with self-rotating hand hammer drills 
of the DP-33 type, held to the face by hand by two men. In 
each of the first two headings, the equipment consisted of four 
drills mounted on two columns and three hand-hammer drills 
for the benches. Five hand-hammer drills were used in each 
of the other headings. The bench holes were spaced as on 
the sub-contract described above. The headings were also 
drilled in similar fashion, 18 to 24 holes being used. A normal 
round consisted of 6 center V-cut holes, and two sets of eight 
holes each constituted the side rounds. The drilling time 
varied from 4 to 6 hours. A hammer cut was employed at 
times when the conditions of the heading were suitable. 

The average completed tunnel excavation per working 
shift from the time the headings were turned was 4.4 linear 
feet for the entire job, and, from the time the cages were in- 
stalled in the shafts, the average advance per shift was 5.1 
feet. An advance or break of 8% feet in one heading in one 
shift was recorded, altho the average break in the headings 
was about 5 feet. Sixty per cent, l-inch forcite was used on 
this job also, for heading and bench. The best sustained 
records were made from the Montrose shaft. The west head- 
ing and benches were advanced 1,472 feet in 298 shifts, a 
progress of 4.95 feet per shift. The east heading and benches 
were advanced 947 feet in 166 shifts, a progress of 5.77 feet 
per shift. 

Concreting Work. 

The lining was placed, as in the case of the Connor job, 
by the pneumatic method. From July 19 to December 9, 1915, 
1,928 working placing hours, 163 forms 40 feet long were con- 
creted. This work involved the handling of 18,000 cubic 
yards of concrete and extended for a length of 6,261 linear 
feet. Eight different set-ups of the “gun” were required, the 
time for the set-ups being subtracted from total shift time to 
arrive at the above number of hours of placing. Eighty-nine 
cubic yards were placed per 10 hours of steady shooting and’ 
73 cubic yards per 10-hour working shift, total time. The 
best work was done when 737 feet of tunnel was lined in 13 
10-hour shifts, making a record of 144 cubic yards placed per 
shift of total time. Four forms were used as against three 
on Connor’s work. 

On the other sub-contracts, the concrete mixers were sit- 
uated in the tunnel and the materials conducted to them by 
feed pipes dropped thru well-drill holes which had been bored 
for the purpose of checking the tunnel alinement. On the 
Brocklehurst and Potter job, the concrete was mixed on the 
surface and conducted thru the drop pipe to the “gun.” The 
power of the rotator hammer drill was demonstrated inter- 
estingly in this connection. One of these pipes, dropped thru 
a 12-inch hole 57 feet deep, clogged, and the concrete set at 
a point 38 feet from the top. 

After vain efforts to dislodge this mass of concrete, a 38- 
foot rod of 1-inch-round iron was made into a drill by welding 
on a %-inch hexagon shank at one end and a cross bit at the 
other. This was lowered into the hole and put to work with 
a self-rotating hand drill. The first drill tried failed to make 
any progress; but when a Sullivan rotator was substituted, 
the 6-foot concrete plug was penetrated in two minutes. Two 
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sticks of dynamite, 60 per cent, were then lowered to the 
center of the plug and shot with an electric exploder, shatter- 
ing the concrete so that what remained was easily removed 
from the walls of the drop-pipe with a hand churn drill. 


Motor Trucks for Disposal. 


The muck was disposed of in similar fashion to that noted 
above. The shale was wasted in a dump. The solid rock was 
hauled by 5-ton motor trucks, to a crusher plant and storage 
pile. The haul was 1.3 miles each way, on the average. The 
trucks gave a splendid account of themselves, working 24 
hours per day with the exception of Sundays. The contractor 
estimates that approximately 25 cents per yard was saved 
thru the use of the trucks as against teams. This saving was 
in part due to the self-dumping feature of the trucks. 


Ventilation. 


The blower equipment for ventilating the tunnel may be 
of interest as it is typical of tnat used on the other sections. 
It consisted of two electrically-driven No. 5-B blowers, rated 
at 2,000 cubic feet per minute, one each at the Armstrong 
and Ohio shafts, and one No. 8-B blower, rated at 6,000 cubic 
feet, at the Montrose shaft. The air was carried to the face 
by collapsible canvas tubes hung in hoops at the side of the 
tunnel. Powder smoke gave some trouble early in the job, 
but this was soon overcome. 

All plant equipment was electrically driven with the ex- 
ception of the pumps. Each shaft was provided with an elec- 
tric hoist, and two 1,000-foot class WJ cross-compound air 
compressors were installed at the Armstrong shaft, air being 
piped to the other two shafts. The air pressure was main- 
tained at from 90 to 120 pound gage. These compressors also 
gave noteworthy satisfaction. Only one delay could be charged 
to these compressors and that was only of a few minutes’ 
duration and was occasioned by the breaking of a belt splice. 
These machines also operated continuously, at 24 hours per 
day, for long stretches of time without any sort of a shutdown. 

All tunnel excavation was completed on July 15, 1915, 
concreting was begun on June 20, and finished December 9, 
1915. 


McMahon Construction Company. 
The James T. McMahon Construction Company executed 





12x12 TIMBERS SET “SKIN TO 
SKIN,” AND BEGINNING OF THE 
BRICK LINING IN SOFT GROUND 
SECTION. 
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COMPLETED AND LINED SEC- 
TION, MILL CREEK TUNNEL. 
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the work just west of the open cut section for a distance of 
5,000 feet, 750 of which consisted of soft ground. 

This work was handled thru two working shafts, one at 
6th street and the other at 12th street. 

The sub-contract involved 65,000 cubic yards of excavation 
12,000 cubic yards of concrete lining and 3,000 cubic yards of 
brick masonry. Work was begun on the 6th street shaft on 
November 29, 1914, and was completed in 11 days. The 12th 
street shaft was begun on the 25th of November, 1914, and 
completed on January 1, 1915. The heading west from 6th 
street was turned about December 1, 1914, and the two head- 
ings were turned, east and west, from the 12th street shaft 
about January 3, 1915. Both shafts are 12 by 16% feet inside 
of the lining. The 6th street shaft, 40 feet deep, was ar- 
ranged for single compartment hoisting and the 12th street 
shaft, 90 feet deep, had two compartments. Both shafts were 
sunk with Sullivan class DP-33, self-rotating hand-hammer 
drills. 


Soft Ground and Timbering. 


The excavation in the four soft-ground sections carried 
about 16 cubic yards per running foot and consisted of soft 
clay, containing many limestone boulders. It was impossibire 
to drive sheeting thru this formation. The section just west 
of 12th street was very wet, a stream of water pouring down 
from the top pilot heading. The timbers were 12 by 12 inches, 
set either skin to skin or on 30-inch centers. The timbering 
in this section was exceptionally well done and presented a 
most pleasing appearance. (See illustration.) 

The rock on this sub-contract was the characteristic Mis- 
sissippi limestone, with the exception of a section near the 
west end of the job, where flint nodules gave difficulty in drill- 
ing. A bottom heading 8 by 13 feet was used except in the 
soft ground section. 


Piston Drills in the Headings. 

The heading was drilled by four Liteweight 25-inch water 
piston drills on two-double screw columns. For the break- 
downs and wings, self-rotating hand hammer drills, class 
DP-33 were employed. The heading round consisted of 22 to 
24 holes, eight of which were center “V-cut” holes. Both cut 
and side round holes were drilled from 7 to 9 feet deep, giving 
an average break per shot of 4.5 feet. The heading was shot 
twice per shift and at times five times in two 10-hour shifts. 

The average heading progress was about 18 feet each 24 
hours. The breakdowns and wings were shot, as desired, to 
equalize the amount of muck that could be handled. Jumbo 
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timbers were set up in the bottom heading and the breakdown 
shot onto them. 

The muck from the breakdown was then dropped into 
2-yard cars placed below the timbering. The bottom heading 
system was found to lend itself with special advantage to the 
handling of the work whenever soft ground was encountered, 
and it became necessary to drive up and start a pilot heading. 
Under these conditions, the practice was to drop back and 
work upon the wings and breakdown, thus maintaining a uni- 
form output of muck from the shaft. The powder cost under 
this system was also pleasingly low. The powder consump- 
tion in the headings was 4 pounds per cubic yard, and in the 
breakdowns and wings % pound per cubic yard. 

The Sullivan FF-12 water drills used in the headings gave 
a very satisfactory account of themselves and easily handled 
the drilling for two shots per 10-hour shift. In some instances 
the total time per shift, during which air was on the drills, 
was as low as one hour and thirty-seven minutes. When the 
flint nodules were encountered in the heading, a mounted 
water-hammer drill, class DR-6, was used for a distance of 
about 150 feet at the western end of the job, and handled 
this difficult formation to excellent advantage. The self-rotat- 
ing hand-hammer drills did rapid and efficient work in shaft 
sinking, in the breakdown, wings and for drilling the bould- 
ers found in the clay. 

The tunnel excavation was completed about December 1, 
1915, altho concreting had begun in certain sections about 
August 1, the same year. The best week’s driving record in 
the heading was 140 feet. A 5-foot section of heading be- 
tween 6th and 12th streets, averaged 105 feet per week. Very 
little trimming was required and the over-break was unusually 
low; between 6th and 12th streets being under the allowance 
of 6 inches. 

Power Plant. 

All of the power used on this job was electric current at 

220 volts, 3-phase, 60-cycle, furnished by the Union Electric 


Company of St. Louis, as was the case on the other sub-con- 
tracts. All equipment, including the hoists, was driven by 
motors. The air plants consisted of one Sullivan WJ cross- 
compound short-belt-driven air compressor, located at the 12th 
street shaft, and one 628-foot angle cempound WJ-3 Sullivan 
compressor at the 6th street shaft. A second 628-foot WJ-3, 
also short-belt-driven, was purchased later and used for a time 
at the 6th street shaft and then moved to the 12th street shaft, 
when concreting was first begun. These compressors gave the 
same excellent satisfaction as was recorded on the other sub- 
contracts. The air pressure varied from 100 pounds per 
square inch gage to 125 pounds. 


All muck was handled from the shafts by teams, the hauls 
from all the shafts to the crusher plants not exceeding one- 
half mile for the round trip. The concrete lining was placed 
by the pneumatic method with the exception of the invert, 
which was placed from cars. A record of 50 14-yard batches 
per hour of shooting time was recorded. 

This job contained some rather wet sections and about 
fifteen hundred million foot gallons were pumped per month. 
A centrifugal pump was employed at 6th street and piston 
pumps were in use at the 12th street shaft. 

The cars used were 1%-yard water measure. One-inch, 60 
per cent dynamite and No. 6 caps were used. All blasting 
was done electrically, a switch being placed at the collar of the 
shaft. 

It may be of passing interest to note that the 2,000 feet of 
open cut just west from the Mississippi river contained 50,000 
cubic yards of very close excavation and 11,000 cubic yards 
of concrete work. This work was handled by the American 
Contracting Company. 

In concluding, the writer begs to thank the officials of the 
Carter Construction Company, of Messrs. Thomas Connor & 
Sons, of Brocklehurst & Potter, and of J. T. McMahon Con- 
struction Company, for courtesies received in the preparation 
of these accounts. 








Massachusetts Municipal Electric Plants Show Gains 


A largely increased business, with a proportionate growth 
in income, is reflected in the annual returns of Massachusetts 
municipal electric light plants, as filed with the Gas and Elec- 
tric Light Commissioners for the year which ended June 30, 
1916. A study of several of the larger plants, which generate 
energy at their own stations either wholly or in part, shows 
that the gains in output of the municipal undertakings in the 
state are fully commensurate with the growth of company 
business, over the year 1914-15. 


In the table of operating data, the amounts and cost of coal 
used are presented. Prices for fuel vary, of course, with the 
freight rates, the plants located on tide water enjoying the 
advantage of lower costs. While a comparison of total costs 
of energy generated and distributed needs all the factors en- 
tering into the local situation to represent a valuable study, 
yet the appended table of total costs per kilowatt-hour may 
be of interest. Generally, the larger the volume of energy 
generated, the lower’the cost of productfon; and the same is 
true with respect to cost of distribution, power used in the 
larger units, and lighting supplied in larger quantities per 
meter, representing the minimum of cost for this item. The 
lowest cost, that for the Holyoke plant, is due in part to the 
fact that the energy is in large part hydroelectric, while the 
comparatively low costs at Taunton and Danvers are due in 
part to the fact that these plants enjoy the advantage of 
water-borne coal. Distribution represents, of course, a large 
factor in the operation of any elctric plant, and the higher 


figures given represent residential communities, where the 
energy is used in small units by householders, and the power 
load is not an important item. In comparison with the total 
cost of production and distribution for the Massachusetts 
municipal plants it is interesting to note the corresponding 
costs, fixed charges excluded, for electric light companies 
operating in towns and cities of about the same size. These 
figures, in contrast, form an excellent commentary on the 
efficiency of management and operation with which municipal 
plants in the state are being conducted. 

The Taunton plant’s showing is also excellent. Here the 
output was increased 1,300,000 units, or 31.5 per cent, while 
expenses were only 15.8 per cent more than for the year 
1914-15. In this city of foundries and stove works, the power 
load gained 830 connected horsepower, a considerable part of 
this being a motor installation in a foundry works which 
recently located in the city. 

The Reading plant alsu shows important increases, espe- 
cially in its lighting loac. The kilowatt-hour output increased 
nearly 25 per cent, the income 21 per cent and the operating 
expense 23 per cent. The profit balance from operation of 
$16,279 is 34 per cent on the volume of business done. The 
North Attleboro plant, under the continued management of 
William Plattner, relied, the past year, principally on pur- 
chased power. Only the Westfield plant, of those under con- 
sideration, showed a deficit from operation, and this depart- 
ment of the town is now about to be reorganized. 
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Mistake About “Hoosier” Pump 
The surprising demonstration of power efficiency shown 
in the recent test of the Hoosier Pump at South Bend, Ind., 
was—thru a typographical error—misrepresented on page 225 
of our December issue. Instead of “250 gallons per minute” 
as therein stated, the Hoosier Pump has a rated capacity of 














350 gallons per minute. The record made with a pump of this 
capacity is one which fire chiefs will appreciate. The pump 
in question is made by the South Bend Motor Car Works, of 
South Bend, Ind. 





Middletown, Conn., Is Federalized. 


Chief Pitt, of the Middletown, Conn., department, is the 
oldest fire chief in the State in point of years of service, and 
he is likewise one of New England’s most enthusiastic advo- 
cates of completely motorized fire-fighting equipment. 

The city of Middletown has two Federal trucks in serv- 
ice, one a chemical combination wagon, the other a 7,500-lb. 
tractor, which has just been installed. 
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The following tables, compiled by Chief Pitt, are interest- 
ing as throwing more light on comparative operating costs of 
motor apparatus and horse-drawn equipment: 


COMBINATION WAGON FOR ONE YEAR. 














CN SKS raewceae we ewan nes Ho005 a twaneeubeens $23.84 
WE aot aiiste codine ona acaid orpceistardtorm Ge creas mae ote a aaneia 2.00 
$25.85 
BEE inca ai cs alicia ws ale iil an wine we eS Retetmaa ere ens $297.41 
NI, Sceiah tigress yesh le tack 0 a's es sia ars oc eee igraiasb Shee 44,25 
$341.66 
Pe II 5-5 snus dard bree dawiccw arsine nen bach 56.. 
I I 15 ow 5. oraica ars Oar ple nce wi slew acm Amara oad oa 500 
7,500-LB. TRACTOR PUT INTO SERVICE APRIL 27, 1916. 

IN NN ia wh nee eeransushen ceeeesebus Seana aeuN 22.80 
GE wind sb dA Sareea eee ewEH eww wna ou lnaiRebiansthGearetes 1.00 
$23.80 

Care of 3 horses— 
INIT seis sls acces yeaah assis ee a eae vee $547.84 
ES ai ccnes cas eaesenGurkemeanieavesaweeewents 72.30 
$620.14 


Cost of gasoline and oil for July and August for both the 
combination wagon and the 7,500-lb. tractor, $2.50. 


Trend Is Toward Motorization. 


Among the recent installations of Hale motor apparatus are 
combination chemical and hose trucks (some of them equipped 
with trussed extension ladders and chemical engines) to the 
cities of Ashland, Pa.; Excelsior Springs, Mo.; Silver City, 
N. M.; Monett, Mo.; Moberly, Mo.; New Kensington, Pa.; 
Claremore, Okla., and Ozark, Mo. 

Packard apparatus was recently put into service by the vil- 
lages of River Forest, Ill.; South Brownsville, Pa.; Baltimure, 
Md.; Alemeda, Cal., and the boro of Parnassus, Pa. The city 
of Elgin, Ill., recently purchased two 14%-ton Packard chasses 
and adapted its old horse-drawn equipment to them “at a 
slightly lower outlay than was originally planned for invest- 
ment in a single vehicle.” 

American-La France motor apparatus is either already in 
service or are now being built for use by the following Cana- 
dian municipalities: Halifax, N. S. (1); London, Ont. (2); 
Ottawa, Ont. (2); Hull, Que. (1); Lachine, Que. (2); St. 
John, N. B. (1); Stratford, Ont. (1); Sydney, N. S. (1); To- 
ronto, Ont. (6); Westmount, Que. (1); New Waterford, N. S. 
(1); Winnipeg, Man. (2). It is noteworthy that most of the 
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GRAMM-BERNSTEIN 2%-TON COMBINATION CHEMICAL, LADDER AND HOSE TRUCK, AS OPERATED BY THE CITY OF 
FARRELL, PA. A HIGH PRESSURE AIR TANK IS USED INSTEAD OF THE ACID AND SODA COMBINATION. 


foregoing are pumping cars. The city of Toronto now op- 
erates two combination chemicals, one service truck, three 
tractors and has placed an order for still another combination. 
Other recent deliveries of motor apparatus include the cities 
of Reading, Pa.; Carbondale, Pa.; Hibbing, Minn.; Paragould, 
Ark.; Murray, Utah; Steelton, Pa.; San Angelo, Tex.; Sharon, 
Pa.; Altoona, Pa.; Arnegard, N. D.; Hudson, Minn.; Glasgow, 
Mont.; Ogden, Utah; Hutchinson, Kas.; Waterloo, Iowa; St. 
Cloud, Minn.; Marion, Ohio; Lakewood, Ohio; Cornwells 
Heights, Pa.; Dayton, Ohio (5 pieces); Greeley, Colo.; Battle 
Creek, Mich.; Muskegon, Mich.; Sioux City, Iowa, and Bur- 


lington, N. J. 
Note how many of the above departments just motorized 
are for small town service. ‘ 


What Baltimore Is Doing. 


If the board of estimates of Baltimore, Md., grant the re- 
quest of the fire board, 4 new engine tractors, 7 new ladder 
truck tractors and 3 new combination chemical and hose 
tractors will be purchased for the fire department. There are 
now remaining in the fire department only 161 horses. If the 
fire board’s request is granted only 99 horses will be in service 
next year. It is stated the tentative inclination of the mem- 
bers of the estimates board is to allow the new motor ap- 
paratus. 


Fire Department Notes 


Officials of the city of Mt. Vernon, N. Y., have systemati- 
cally built up one os the most efficient fire departments owned 
by any city of the same size by the gradual process of replac- 
ing its old horse-drawn apparatus with motor fire-fighting 
equipment. The process of elimination and upbuilding began 
five years ago when the city purchased its first White com- 
bination chemical and hose truck and at least one of these 
modern fire-fighters has been added to the fleet each year since 
that time. 

Schlingmann of Jeannette 

Paul C. Schlingmann, present Fire Chief for the City of 
Jeannette, Pa., was for 23 years in the service of the Pittsburgh 
department, retiring as a lieutenant in July, 1914. He has been 
with the-Jeannette department ever since the organization of 


a paid staff, which came about in February, 1915. He reports 
that the change from a volunteer to a paid department has 
worked out very beneficially to the community, saving con- 
siderably more in property values than the addition in salaries. 
The Jeannette department is motorized. 


Hitchcock of Council Bluffs. 

F. G. Hitchcock, well-known fire chief for the City of Coun- 
cil Bluffs, Ia., joined the local volunteer department as a torch 
boy in 1878. Ten years later he was appointed on the paid 
fire department as a truck driver, and in 1892 was made Cap- 
tain at the Central Fire Station. After eight more years of 
able service in that capacity he was appointed Assistant Chief, 
and in 1914, at the age of 54 years, was appointed Chief of the 
entire department. “A good man and true’”’—as he often has 
demonstrated. 

Lindsay of Boise City. 

C. F. Lindsay, Fire Chief of the City of Boise City, Idaho, 
has been connected with the department for 17 years past, 
beginning at the very bottom and working his way steadily 
up the ladder. He was Assistant Chief for three years and 
received his appointment as Chief in 1903. He knows his 
business and does it thoroly. Chief Lindsay’s ambition is 
the complete motorization of his department and he is accom- 
plishing that end by buying one new piece of apparatus each 
year. 











F. G. Hitchcock 


Paul C. Schlingmann 


Cc. F. Lindsay 
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Motor Apparatus in Fire Departments 


(Continued from December number, page 44 of Motor Truck section.) 


In the second column of this table, in describing combinations, ae stands for aerial ladder equipment; ch, chemical; chf, chief’s car; 
ho, hose; h.p., high pressure; L, electric; 1, ladders carried on combination trucks; ladd, city service hook and ladder equipment; mot, 
motorcycle; pp, gasoline pumping engine truck; sal, salvage corps truck; sq, squad wagon; st, steam pumping engine; sup, supply 
wagon; tow, water tower; tr, tractor; tr. ae, aerial ladder truck hauled by tractor; tr.la, hook and ladder truck hauled by tractor; 
tr. st, steamer hauled by tractor; tur, turret. o in column of “Years service’ means that apparatus is new or not yet in service. Dp, 
pyrene cylinders. . 


1—Cost of gasoline and repairs. 2—Cost of gasoline, oil and tires. 3—55 gallons gasoline, 3 gallons oil. 4—180 gallons gasoline, 
10 gallons oil. 5—40 gallons gasoline, 2 gallons oil. 6—105 gallons gasoline, 4 gallons oil. 7—Difference in cost of repairs in the two 
machines due to pneumatic tires on one and Dayton airless on the other. Both cars now equipped with Dayton airless. 8—Cost of 
repairs and gasoline and oil. 9—Materials only; repair work done by drivers or mechanicians in fire department. 10—Cost of repairs 
for all 28 machines in the department. 11—Cost per horse employed in the department. 12—6 gallons. 13—Sum for four American-La 
France pumping and combination. 14—These cost figures include all three pieces of apparatus and the cost of gasoline and oil includes 
also some police apparatus. 1i5—10 miles of streets in good condition, 5 fair, 15 bad. 16—gallons of gasoline. 17—542 gallons gasoline. 
30 gallons oil. 18—121 gallons gasoline, 20 quarts oil. 19—214 gallons gasoline, 75 quarts oil; 20—25 per cent good, 40 per cent. fair, 35 
per cent. bad. 21—40 per cent. good, 40 per cent. fair, 20 per cent. bad. 22—Two-thirds good, one-third fair. 
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Terre Haute........ ehf Cadillac 7-12 4 38 ie 3,114 297 42.69 60.14 85.5 
ehf Overland 7-12 4 35 oe 2,589 . ere 49.10 85.50 
echf Chevrolet 7-12 4 22 ae 2,435 —— 32.50 85.50 
ch hol Oldsmobile 7-12 4 36 750 40 20 59 297 11.97 5.20 143.00 
ladd Seagrave 7-12 4 7% Pee 283 38 297 4.10 25.97 143.00 
hoch Pierce-Arrow 1-3 6 48 900 35 20 24 ee 060Ct(tsCweaace 50 143.00 
hoch White 7-12 4 40 1,000 35 20 63 297 5.45 17.28 143.00 
hoch Robinson 7-12 4 40 1,000 35 20 38 297 4.00 16.17 143.00 
hoch Robinson 7-12 4 40 1,000 35 20 50 —— 80. «soe geawi 18.94 143.00 
hoch Robinson 7-12 4 40 1,000 35 20 57 _— 8 6=«ssH ae 22.37 143.00 
hoch Robinson 7-12 4 40 1,000 35 20 41 297 4.70 15.11 143.00 
Vincennes.......... chf Olds S © Be sees aici wale pee 72.00 187.27 127.54 
ch ho Webb 6 6 70 900 36 74 123 45 419.00 SS eee 
chho Buick 1 4 87 950 50 24 im @+#eco° Seanebe i <@aeamme . swibaaum 
5 chho Knox 5 4 60 1,200 36 70 123 45 419.00 2 ree 
towa— 
Pa cg eae knee chho Am.-La France % 6 100 1,400 40 32 tioe @“Seamdde® sce -cattaneee 
Burlington... chhol Am.-La France 3% 4 75 1,000 40 32 295 182 13.50 54.00 292.00 
Cedar Valis......+.-. chho Am.-La France % .. ..- «eee eos ae at.  tteeeiekh i@hatera”  *maenune 
Cedar Rapids....... ehf Chandler Sk 0 1 0 228 315 S sation 4 seeoman 
chho Am.-La France 3 4 47 1,000 40 40 523 ———  +teinge  swaecar 7 
ppchho Am.-La France 2 6 125 1,000 40 40 137 278 rere 
chho Am.-La France ee 47 1,000 40 40 550 — 060ClCOMM REE 0 Wath es 
ladd Am.-La France % 4 70 .... 235 es <n i Wamamede —. wegikvere 
CARO, 6 5 200050046 chho Am.-La France 1 6 100 1,400 35 32 ee ee 
Council Bluffs...... ehf Marion > © © «ees 6 375 200 143.00 56.00 
chho Webb 4 4 74 1,000 40 32 283 150 500.00 30.00 
chho Boyd 4 4 74 1,000 40 32 110 73 150.00 11.50 
Davenport......+..: chf Marmon 2 6 40 24 0 725 319 43.50 
ho Ford (2) z 6g 450 6 32 80 40 SS twones 
ho Seagrave 3 6 £80 1,000 6 re 210 107 oar  <enwee 
ch Ford : «¢ 35 32 80 40 ). . sagan 
chhol Seagrave (4) % 6 £80 1,200 32 90 45 . ‘eta 
ladd Seagrave 3 6 80 00 6 231 310 141 oie i  woaaew 
ppho Seagrave % 6 110 1,200 6 32 90 45 - waccsee 
tr Seagrave 3 6 80 0 18 313 210 116 aban ares 
Des Moines......-. tr Am.-La France 3 6 80 0 177 250 450 CC 
ladd Am.-La F. (4) 3 6 80 0 0 235 50 450 | ee 
chhol Am.-La F. (6) 3 6 80 1,000 40 25 500e et) aha 6060ClC SG 
ppho Am.-La F. (3) 3 6 80 1,000 0 450 MEG) baccnuck 8 © teeta 
chf Chalmers Ss © GH sees 1,500 )~=—i(CiéCdaese. 0C(ts 
chhol Seagrave (4) a ae ee — ies cane cach ij. seaaban’ # ‘suduneas 
Dubuque......-..+- chf Saxon cis) i el, emcee ais eas aceale Er eee en eee 
chhol Am.-La France 2 4 70 1,000 70 — tes «80 0606606  ‘“.arsage 
ppchho Robinson 2 Sa A ‘ih. game 4§§ pace ieee i <@exG@eide  nbalbecwl 
ppchho Am.-La France 2 6 100 1,000 40 32 en cane aac”  ipinaineeke 
Ft. Dodge......-..-+ chhol Pope-Hartford 3% 4 48 1,200 40 36 112 86 77.20 64.52 
ladd Seagrave i? a ae ee 307 ee? ioe ®t¢eee0 §  estchau 
ppho Seagrave 1-3 6 79 1,200 40 (emia  ~“<wasinnn 
Grinnell... ...ccccecce hoeh Am.-La France 3 4 468 1,400 45 40 59 27 3.75 
Iowa City......-.--- chf Velie 4 4 45 5 haw 82 20.00 30.00 
chho Seagrave 4 6 80 1,200 50 82 15.00 30.00 
ere ppchho Am.-La France 1% 6 105 1,000 45 40 800 a | 63a 0C«C 
pr eS eee chho Brockway 1 4 42 1,400 40 32 a tyes i eaassar 
Marshalltown...... chhol Kissel (2) 56 4 60 1,000e 53e 40e cove Min the  ‘senmen 
Kissel 3 6 60 1,000 56 170 124 59.20 65.00 
chla Kissel 2 6 60 35 231 140 100 7.80 18.6 
mot Harley-Dav. = £& FE scic wail 2,000 mae 24.00 49.26 
Mason City.......-- ehf Ford ie ee) “wae “ona 45 “ne 0 Sewenpe ss Se ws 
ho (1) ey ee ee ren ‘ng = OUC(i‘“‘(t UC eR 
ae To be delivered Feb. 15, 1917. 
Muscatine......... sq ce ka ae aeeaie oon ——< «see <5 i 8e0hew, skeen 
chho Am.-La France 3% 6 105 1,000 46 —- «an ‘sees “@ehoune ‘ssanguu 
chho <Am.-La France 1-3 4 75 1,000 46 _— <n <@de0  <AKesswee § “neletsien 
chho <Am.-La F. (2) me se kek + wee aes eo ‘ae ‘eae  —cteedaec* snipenieaa 
Oskaloosa......-+-.- chho <Am.-La France 4 4 72 1,200 40 34 210 104 21.70 
Ottumwa......---: chho White (2) 2 6 60 1,200e 23e 36e 30 13 57.00 
ae Seagrave - © Oe. ncaa mee 360 eae ek. wWeeseee  ‘Seoenes 
Perry ...----eeeeere chho <Am.-La France 2 6 100 1,400 40 _— ktnnan same tesa j secsana 
Sioux City........6: chho Robinson 4 .. 105 1,100 eer ca !”Ct(“‘“‘( mw !|U[UCRE ||US ee|0C; eaae 
chhol White (3) 4 .. 60 1,100 ae. .-aae sees ## Salewede ‘secu 
ae Am.-La France > © Fe sex 6 0 060lC(CkSHS | 0UCUC RE CC(‘é SE |[€|€|€ Ue 
ladd White S oe ' -seen einai me 206060|«O a (i |€(C GO|!!! (aan 
ppho Am.-La France 1-3 6 105 1,200 6 — wae eee eases.  ‘““receas 
ppho Am.-La France @ . 75 1,100 nia Mi. 050: «mae chess lsaunats 
chf Haynes Oo na TE sve cae im ~+t6¢ @605¢0  -Sieaeiee>  «:ereenee 
Washington........ chho Brockway 1 4 42 1,400 40 — wwtan acc -ssesaear § eeomuen 
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he oO @ &O 85 &O hh Oma 88 Ost 
Worcester......cee. chf Thomas 6 6 40 ie ~*sseeeeen <se080ck j§ Siege 
chf Buick (4) 3 4 28 6 1,400 231 9.92 70.78 225.00 
4 chho <Am.-La F. (2) 3 4 70 1,400 35 32 << maine Matmeee  Garmmiiems 
| ladd Am.-La France . &£ 40 249 56 28 0.38 6.98 435.00 
ppho Am.-La F. (2) 2 6 100 800 6 32 213 70 0.80 36.45 1,200.00 
chho Am.-La F. (2) 2 4 +70 1,400 35 32 sous 8 86= eee =—(‘(:C || 
ppho Am.-La F. (2) % 6 72 800 22 213 _—- “swe <aaranh  seesaaen 
sq Pope-Hartford 6 4 30 800 18 ane 1,093 291 181.06 46.35 435.00 
ho Netco (2) cS os Se 800 6 30 aon ues  Sesene \ weesees  “Ahcemes 
chhol Pope-Hart. (2) ae a ee See ‘ae ee a. ddan | ascek,  “einediee 
chhol Netco (2) << ae 800 6 30 337 183 40.75 33.59 435.00 
\ Michigan— 
Bp oreawckewane chho Gramm-Bern. o 4 £460 1,600 40 26 pos ie  ‘suamneeses ) eed ciefadiare 
ppchho Am.-La F. 2% 6 100 1,200 40 36 325 75 23.00° 22.56 333.00 
4 MIR ii 9:50 008005505 chho Am.-La France o 6 _ 65 1,500 46 45 Pee —. - Sepepee-  Wesenc “ee siece 
Bs ccccenstiws chhol Studebaker -« ©€£§ @ ie 50 2 235 106 5.00 16.65 300.00 
pe ere pp <Am.-La France | nee new ae som ince ~a=tewaae  -Seebnce © -deasoue 
ladd Am.-La France 1 4 70 ae a 060UC 0 CG 0 
Battle Creek....... echf Jackson >» € FF sess 3 eee 165 ee”. CC éGewees 6 “etn ree 
chho Am.-La France 5 4 72 1,000 40 —a06U6Ul””™C*SME”C“‘éCG SD? 0 =60 “Gwetee 
ladd Am.-La France > © 2 wns 40 165 | cate 4 akaes 
ppchho Am.-La F. (3) 4 6 105 1,000 40 46 165 S getecne  seeeris 
Bay Clty... ccccseses ladd Am.-La France 3 4 70 .... eve eo 06UlCS CC‘ 0|U|CC COC 
chho Am.-La F. (2) 2 6 100 1,200 6 32 co cake  <Geheatee®  Senieeer “eau 
pp ho <Am.-La France 1 6 93 1,350 4 36 ee ii i pe=awen . Betiuee #§ -wmnaune 
Benton Harbor..... chho White 2% 6 75 1,700 76 35 96 92 0 26.37 324.00 
Cb nsn noeecee none 
Crystal Falls....... ppho Am.-La France 1 6 100 1,200 a ee ee 
Dowagiac.......... chho Am.-La France 4 4 70 1,400 35 32 en “see =wereus é#-guabiba®  “e@eanie 
eee chf Buick S © De asses age rae Ree ee oe) a Orn, Se eer ae 
Buick © Be cuss coe ate 3,047  amacicc wesawae ‘Shaseus 
chho Am.-La France 65 .. ... .... ees eee ee eves Veneeeee Sexe .entebuicl 
ppho Am.-La F. (2) 4 6 72 1,000 6 32 400 a Given seuasaee  —swaeses 
ae Am.-La France . @ 0 sien 6 332 wae A)  Siktteaee “ Gaoaeae i “ieeudiin 
ppho <Am.-La France 2 4 48 1,000 40 32 742 eS *saanwee®  SeeeeGR § Sedteus 
Grand Rapids...... chf Jackson a: we eae “wee re ion amie ae  poeeb@welD @ancenie® ©  auucoad 
chf Cartercar » € Be. acs ihe ae 4,000 621 3,000.00 110.00a 116.80*! 
sq White - ss OP wees ee iam pete ‘ane § Secimaa #§ emiel 9° <aceutees 
lada Couple Gear (3) 3 .. ces cece ee. 1,630e 300 weg ~ waeuand po ee 
tr st Couple Gear PF wie Cae ae oe meer 200 re ee kk ene 
trst Christie ua! en cone vee —_ 200 adie: «Neate hin rare 
ae Couple Gear cay aide (Biapiaber bn Vabubsari mats coe wine ee See 06|€[UC || 
tr Couple Gear (6) eo ema ose ae senile Mee wsstenee <eeebbei segue 
ho Various (12) 4 45 1,200e wats avr 350 on  “enebad ee =— i hewn 
ch Olds (2) 5 45 250e 70e 40e 2,000 ecee-" eneawan 2 eer 
ladd Various (2) - ia can eeee nr 1,530a 300 er ne OS errr 
pp Seagrave oe eae ea 1,000 eT ee | eo 
«a Hillsdale........... Have no motor apparatus. 
pS eee Have no motor apparatus. 
Iron Mountain...... chho White Ow os ‘sts 60 1,400 40 50 saa ibe jj ‘+es0gae>  satweaie 
CS  , e ppchho Am.-La France 3 6 105 1,100 40 40 300 106 Re oo weksees 2086=Mksunton 
BO rr chho Am.-La F. (2) 4 4 70 1,200 40 25 <a ke Meeks? i <tiuKGD.  warmeoeu 
ladd Am.-La France s © FW ssc; 40 235 ° caao 4Sabkeee 4. “Seuabiuae #4 «uses 
e chf Jackson 4 4 60 30 3 . re 
ppchho Seagrave (2) <a ee -- 1,000 40 25 ee —ae egbemi <6aaeee ‘emmwnts 
TONE iicncihas sae chho Olds 56 4 60 1,000 40 42 323 111 10.97 37.42 438.00 
| chho Olds 56 4 60 1,000 40 42 290 98 71.05 39.50 438.00 
| pp Robinson 4 6 110 1,000 pebe 36 154 69 74.58 63.91 1,095.00 
Marquette.......... ehf Ford S £ Oe vss aad — 3,000 77 - w«wneese  “seheues 
| Menominee......... ehf Jeffery 1% 4 38 0 3 0 cows ooce iis <i¢heee  sbedaute 
Muskegon.........- chf Saxon % 3 soem warn ~ + -0e. en GSleiuas 4 se008008  <0n0e ee 
chho Am.-La F. (2) 1-12 6 100 1,400 40 32 es w=65e  s0eeese’ §.#cewen 4 sosdnn8 
' I ease eises ppho Am.-La France % 6 100 1,200 6 _— sess «seas «chaa@as> jo saataam  .#eeanu 
i | rere ehf Ford S @&- 2 wcex 25 paler 115 151.33 40.07 180.00 
} chho Am.-La France 5 4 75 1,200 40 36 91 150.59 20.63 540.00 
i : chho Seagrave 2 4 £80 1,500 50 36 72 13.50 2.89 360.00 
ii ere chf Hudson > © Be «wsas A Ro ‘— ~t0eehe j. Seceaee- i -gucome 
ladd Am.-La France 1 6 72 a 331 — iene ss@een  “saoneas 
ppho Seagrave 3 6 308 eae loca  osae. Shee i <ehINeGe ###  aopaeus 
chho Seagrave > © Ge «ene a 32 aero Sek | ll een i iCnedieeh # “sesdanes 
ppho Webb S ©. Fe scco owe 32 ew ae “stud imeseaan  —siolees 
ee None as yet. See list of prospective purchases. 
Traverse City...... chf Buick % 6 45 200 40 ore 2,000 24 0 12.00 190.00 
Minnesota— — 
} pO e Toe ppchho Am.-La France % .. ... «ee. ree ails atari c5e | Siesta o.actaaes  _ashwuws 
| a eiatsb ann den ners chho Am.-La France 1 6 55 1,400 40 32 oe cae —~atiwe eesesee  »eecbew 
0 ES Have no motor equipment at present. 
CO eee ppchho Am.-La France % .. ... .... are iain eoce ecce cccccece 
cd eer chho Am.-La France 5 4 70 1,000 40 28 150 43 191.82 
chho Am.-La France 3 100 1,200 40 28 495 157 269.99 
ae Am.-La France = © Dee iéas cea 318 125 €1 35.85 
ladd Am.-La France % © BP sse« 40 251 450 156 28.95 
j chf Kissel . & OS veces “aa ome wien ae 385.00 
ladd White = € TW svsee 40 261 70 — “eabede 
ppchho Am.-La France 2 6 100 1,200 40 28 320 106 62.81 
ppchho Am.-La France 2 6 100 1,200 40 28 287 108 27.80 
ladd Am.-La France — © 2 wae lion 235 aes as  shanens 
| chho Am.-La France % 6 100 1,400 40 32 awe. Samar  watceueee 
PE ict ecns cues chf Velie » £ GB sucx 16 ae 1,108 92 28.00 
- ppchho Waterous % 6 72 1,000 60 32 72 24 4.00 
ae Am.-La F. Oo an a: are aie 215 82 3 0 
chho Kissel 3 6 60 1,000 60 32 212 92 103.00 
Hutchinson......... chho Brockway - as son eae mae eu own ao i ‘+6sseu0 
MEOMMBIO. . oc ccsccce ppho Am.-La France 3 6 100 1,200 6 32 AER ik  ‘exemeda 
Rochester.......... ppho Am-La France 4 6 100 1,200 6 32 ee eee |) wetacalon ie 
ae Am.-La France % 4 70 .... oer 177 Aer aT oe 
A ee chho Am.-La France 3 4 70 1,400 35 32 et Gee  sasetas 
Sie Es Bs 6:06.06004 ppchho Waterous -- 4 7 1,200 40 ee ec cae ieee 
BORAGE. occ cccece No motor-driven apparatus in department at pres. 
WReéctievncens chho <Am.-La France 2 € TF J 35 3 aaa ee otkenee  — eceeeuee eememd 
chho <Am.-La France % 6 100 1,400 40 32 ae ke. | “Keewede 4 waeceee. ‘sauces 
W. Minneapolis..... ppchho Am.-La France % .. ... «eee oe eae aeana Re ee ee ee 


(To be continued in the February Number.) 
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Canvas Belt Reduces Cost of Finishing Concrete Road 


Frank F. Rogers, commissioner for the Michigan State 
Highway Department, tells of a considerable saving in the 
cost of finishing a concrete road by the use of a strip of 12-inch 
canvas belting which is drawn rigidly back and forth across 
the pavement, thereby producing a surface which in many 
respects is superior to that obtained by the old methods of 
hand-finishing. 

The canvas strip is 12 inches wide and 3-ply. It is laid 
transversely across the pavement, projecting a little way 
beyond the forms on each end so that the workers can main- 
tain a firm grip on it. After the surface has been struck off 
with the template, two laborers, one on each side of the road, 
drag the belting slowly back and forth, and gradually work 
it forward. They keep pace with the mixer by merely using 
the belt for a few minutes at intervals of from 20 to 30 min- 
utes. The men using the template fall back and do this while 
the mixer is being moved forward. Thus the need of three 
finishers is eliminated, effecting a saving of close to $1.00 per 
hour. 

It is said that this belt finishing process thoroly levels all 
ridges, does away with the wavy or corrugated surface left 
by the template, fills all hollows and secures as uniform a 
finish as could be desired. The smaller pebbles are worked 
down and firmly imbedded in place in the concrete and a 
gritty surface is produced without flushing excess water to 
the top or forming a film of neat cement on top. The uni- 
formity is, however, the most noticeable result of the opera- 
tion. 

The road under construction is 18 feet wide and is being 
built according to the standard specifications of the Michigan 
State Highway Department which eliminate joints except at 
points where the work is stopped for more than 30 minutes. 
The stipulation is very favorable to the use of the belt for 

















finishing, inasmuch as it does away with the necessity for the 
frequent use of the bridge at joints and this can be satisfac- 
torily accomplished only from a bridge. 

By the omission of joints, some slabs over 150 feet in 
length have resulted. It is the belief of the department that 





if joints are omitted the cracks will form at approximately the 
same intervals at which joints are customarily placed and that 
such cracks can then be maintained in the same manner as 
joints. The early maintenance cost and the construction 
costs are thereby reduced to no small extent. 

The idea of finishing by belt process originated in Wayne 
county, Michigan, only recently. After a thoro trial by the 
authorities there, it was suggested by them to the State High- 
way Commission and its first use by that department is on the 
road described in the foregoing. 





Record Road Building in Ohio 
With the $750,000 worth of contracts awarded December 
21, covering some 38 miles of road improvement, the total of 
contracts awarded by the Ohio State Highway Department 
reaches 610 miles which will cost over $800,000. 





Shoddy Paving in Chicago 

Two investigations, more or less secret in their nature, 
were made of paving conditions in Chicago during the paving 
season of 1916. One of these covered the work under contract 
and the other the work done by the city forces. 

In each case evidences of poor work were found. In the 
case of contract work this consisted of hastily constructed 
work, skimping of materials in mixtures and insufficient thick- 
ness of basis or tops. In that of city force work it consisted 
of lazy and careless employes, poor organization of forces, 
waste of materials and over-measurement of work done so as 
to make good showing of unit costs. 

That both methods of doing work are equally poor, seems 
to indicate that the fault is in the general management of 
the city’s improvement work, or in the inability of the man- 
agement to control political employes or interfere when politi- 
cal contractors are found to be skimping their jobs. 

All of these reasons have been assigned for the conditions 
found. 





Itemized Cost of Concrete Paving 

E. R. Conant, chief engineer of Savannah, Ga., has worked 
out the cost of constructing 31,503.06 square yards of concrete 
paving during 1916 in details of items, making a statement 
which will be of much interest and value to other engineers 
and to contractors. The cost of curbing is not included. 

The conditions under which the work was done were as 
follows: 

Proportions for Concrete: 1:114:3; average thickness 614 
inches; one-course pavement. 

Price of material delivered on work: 
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Cement, approx., 1/3 at $1.63 per bbl.; 2/3 at $1.75 per bbl. 

Crushed stone, approx., 1/3 at $2.64 per cu. yd.; 2/3 at $2.68 
cu. yd. 

Sand, approx., 1/3 at 70c per cu. yd.; 2/3 at 80c per cu. yd. 

Tar paper expan. joints at 74 to 96 cents per roll. 

Coal at $3.60 per ton. 

Lumber at $20.00 per M. : 

Labor: White, gang consists of foreman at $4.00 per day, 
20 men at $1.75 and 10 men at $1.50, 9 hours constitute a 
working day. 

Hired Teams: One mule and cart combined is valued at 
$1.50 per day. Number used per day varied from 6 to 1. 

Concrete Mixer: Batch type. (Austin cube No. 13). 

The cost in cents per square yard for each item was as 
follows: 











Labor— 
I Gi breseut eke cacnmnaw ean 1.654 
I Sis rec cewad ea wan nema 8.678 
PARES GONDORE 62... ocicsvccccoess 0.615 
POPE Cr Ore 2.675 
Handling crushed stone........... 3.756 
Spreading concrete .......ccccccee 2.248 
re 3.908 
Pe 1.346 
Making expansion joints.......... 0.532 
Covering pavement .............-- 0.688 
Moving equipment ............... 0.597 
Me Scat ce cnccmucaawmenie 2.014 
ee a er 0.222 
SENGTE WOE hss tdcctceceseeaess 0.107 
SE cS ieccccencnsnewces 29.040 
Hired Teams— 
GI 6. 655 odecoles dobaswedeesnss 1.461 
Moving equipment ....sccccccccsce 0.122 
CE OY Saco cones anneweswcusw 0.417 
Covering pavement ...........0.. 0.062 
eo rr 2.062 
Materials— 
CINE. kaha eeessten cecesesess ---06.075 
cana seme cucesias om aewans 5.646 
a re nr 39.216 
Expansion joints (2-ply tar paper). 0.884 
CE adi vicat dun ca neronskeweeeeed 0.412 
Tools and hardware ............. 1.896 
MN bier. crore tiniaeicine cae oueraniens 0.290 
oe fe 2.158 
eo ee 106.577 


Total cost of pavement per square yard, $1.37679. 


The 31503.06 square yards of paving required 5459.48 cubic 
yards of concrete so that the cost of concrete per cubic yard 
was $7.95 in place. 

The pavement is in one course. Savannah is south of the 
heavy frost line and there are never more than two or three 
days of freezing weather together so that there is no danger 
of pavements being heaved by frost. 

The natural soil is most favorable for maintaining a good 
surface, being sand and lime, giving perfect drainage. 

Concrete was thoroly well mixed at least one minute in the 
mixer for each batch. 

Grade pegs were set for 6-foot squares, and the consistency 
of the concrete was such that only shovels were used for grad- 
ing the concrete between the pegs. 

When a sufficient length of concrete was laid the surface 
was rolled with a galvanized metal cylinder and a 1-inch 
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rubber garden hose was dragged back and forth over the sur- 
face. 

Joints were formed by using boiler-metal plates with tarred 
paper between, which were withdrawn after the next section 
had been carried far enough forward to hold the tar paper 
straight in place. The concrete was still fresh enough to fill 
the crevices left by the withdrawal of the steel plates. The 
paper stood 1 to 1% inches above the surface. A split float 
was used on the joints which gave them beaded edges. The 
transverse joints were laid 35 feet apart and there were also 
joints along the curbs. The extra paper at the joints protects 
the edges of the concrete slabs until they receive practically 
their full strength before the traffic crushes the paper com- 
pletely. 

Pavements laid eight months ago show no signs of hair 
cracks or any other kind and the edges have not broken or 
chipped. 





Motor Vehicles Carry Increased Traffic in Diminished 
Number of Vehicles 


Among the most difficult problems presented to road build- 
ers and road planners is that of street traffic. The increase 
in the volume of this traffic has been almost sensational dur- 
ing recent years, especially since the use of the motor vehicle 
has become general. While this increase is quite obvious in 
all cities, the statistics of street traffic in London are unusual- 
ly complete and the reports of the London Traffic Branch 
of the Board of Trade bring out some remarkable facts. The 
number of horse-drawn cabs licensed by the metropolitan police 
decreased from 11,404 in 1905 to 2,385 in 1912, while during 
the same period the number of motor cabs increased from 1 to 
7,969. During the same period the motor omnibuses increased 
from 13 to 2,908, while the 3,623 horse-drawn omnibuses in 
1903 have entirely disappeared. Some remarkable statistics 
are given as to the number of vehicles passing certain points 
at certain hours and during the day, but the surprising feat- 
ure of these statistics is that the total number of vehicles li- 
censed in 1913, including tramway cars, was actually 203 less 
than in 1903. No better illustration is afforded of the enor- 
mous increase in the service rendered by motor vehicles owing 
to their higher speed and greater flexibility. 





Good Roads Notes 


Nearly 400 miles was built under the postoffice appropria- 
tion bill of 1912 and about 170 miles in national reservations. 
Besides these constructions with national funds, the engineers 
of the U. S. Office of Public Roads and Engineering made 
recommendations as to improvement of roads in thirty-two 
counties after studies of the local conditions, inspected specific 
roads in 113 communities and assisted seven state depart- 
ments having the road question in charge. 

Of the $2,000,000 bond issue of Cook county, IIl., for good 


roads $800,000 will be spent in 1917. At the last meeting of 
the county board committee it was decided to improve the 
following roads: Higgins road, from the Mannheim road to 
the county line; Wheeling road, from Glencoe to Wheeling; 
Ninety-fifth street, from Western avenue to Keene avenue; 
Keene avenue, from Archer avenue to 119th street; Lake 
street, from the county line to the village of Melrose Park; 
147th street, from Forty-eighth avenue to the village of Or- 
land; Tinley Park road, from 147th street to Tinley Park; 
Irving Park boulevard, from the Wolfe road to the city limits 
of Chicago; Thornton to Lansfield road. The following roads 
will be improved with the aid of the state: Dempster street, 
from Evanston to Milwaukee avenue; Lincoln avenue, from 
the city limits northwest to Morton Grove. The work is to be 
started early in the summer. 
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Meetings of Organizations 

January 17-18 at the society house, New York. American 
Society of Civil Engineers. Charles Warren Hunt, secretary. 

January 18-19 at Washington, D. C. American Forestry 
Association. P. S. Risdale, secretary, 1410 H street, N. W., 
Washington, D. C. 

January 18-20 at Purdue University, Lafayette, Ind. In- 
diana Engineering Society. Charles ~.ossmann, secretary, 
Merchants Bank »uilding, Indianapolis, Ind. 

January 19 at New York. American Society of Engineer- 
ing Constructors. J. R. Weinburger, secretary, S. Ferry build- 
ing, New York. 

January 20 at Kansas City, Mo. Western Paving Brick 
Manufacturers’ Association. G. W. Thurston, secretary, 416 
Dwight building, Kansas City, Mo. 

January 22-23 at Hotel Astor, New York. The National 
Civic Federation. V Evert Macy, president, Metropolitan 
Tower, New York. 

January 23-25 at New York. American Wood Preservers’ 
Association. F. J. Angier, B. & O. R. R., Baltimore, Md., 
secretary. 

January 31-February 1-2 at Washington, D. C. Annual 
meeting of the Chamber of Commerce of the United States. 

February 5-9 in Mechanics building, Boston, Mass. Ameri- 
can Road Builders’ Association and Road Show. E. L. Powers, 
secretary, 150 Nassau street, New York. 

February 7-15 at the Coliseum, Chicago, Ill. The tenth 
Cement Show. Cement Products Exhibition Co., 210 S. LaSalle 
street, Chicago, III. 

February 8-10 at Hotel LaSalle, Chicago, Ill. American 
Association of Engineers, headquarters, 29 S. LaSalle street, 
Chicago, Ill. 

February 8-10 at Hotel LaSalle, Chicago, Ill. American 
Concrete Institute. Harold D. Hynds, secretary, 1418 Walnut 
street, Philadelphia, Pa. 

February 12-14 at Chicago, Ill. American Concrete Pipe 
Association. E. S. Hanson, secretary, 538 S. Clark street, Chi- 
cago, Ill. 

February 19-24 at Kansas City, Mo. The Southwestern 
Concrete Association and Exhibit. Saturday is good roads 
day. Charles A. Stevenson, chairman exhibit committee, 1433 
W. Tenth street, Kansas City, Mo. 

May 7-11 at Hotel Jefferson, Richmond, Va. American 
Water Works Association. J. M. Diven, secretary, Troy, N. Y. 

May 8-10 at Washington, D. C. National Fire Protection 
Association. Franklin H. Wentworth, secretary, 87 Milk 
street, Boston, Mass. 





The Northwestern Road Congress 
The Northwestern Road Congress held in Chicago Decem- 


ber 7 and 8 was an enthusiastic gathering favoring better 
roads and was supplied with many good addresses by state 
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highway officials and other road experts and good roads en- 


thusiasts. A sentence in the address by H. G. Shively, chief 
engineer of the Maryland State Highway Commission, is sig- 
nificant. He said that the eastern states are far behind those 
of the west in the good roads movement because the western 
states are not using the trunk line system connecting the 
good roads of one state with those of another. 

A. D. Gash, chairman of the Illinois State Highway Com- 
mission was elected president for the ensuing year, succeeding 
John A. Hazlewood, the head of the Wisconsin State Highway 
Commission. 

There were many excellent exhibits in connection with 
the Congress. Prominent among them were the following: 

The Asbestos Protected Metal Co., of Pittsburg, Pa., repre- 
Sented by R. George Miller and their local dealer, G. A. Sellar 
of the Sellar Supply Co., with the Pittsburg paving joint, a pre- 
molded all-asphalt joint material, which has demonstrated its 
practicability. 

The Dunn Wire-Cut-Lug Brick Co., with the most generally 
used form of brick for paving now in the market. 

The Illinois Paving Brick Publicity Bureau, representing 
the paving brick interests of the state. 

The Pioneer Asphalt Co., of Lawrenceville, Ill., with their 
Pioneer paving cement for asphalt pavements, Pioneer road 
asphalt for road treatments and for asphaltic concrete, and 
the Pioneer paving joint compound. 

F. J. Lewis Mfg. Co., of Chicago, Ill., with road tars, read 
building machinery, coal tar paving pitch, road oiler, portable 
heating tanks, pouring cans and the like. 

The United States Asphalt Refining Co., with Aztec asphalt 
for all paving and road treatment purposes. 

The Koehring Machine Co., of Milwaukee, represented by 
G. E. Hillsman, district manager, Chicago, Ill., with the well- 
known Koehring mixer which gives “more batches per day.” 

The Russell Grader Mfg. Co., Minneapolis, Minn., with road 
scrapers, graders, plows and other road construction machin- 
ery. 





Add Another Paving Joint 


By a typographical error the Pittsburg paving joint, 
made by the Asbestos Protected Metal Co., of Pittsburg, Pa., 
was omitted from the list of premolded joint materials used 
for making expansion joints along curb and across the street 
in brick and concrete pavements. The list will be found on 
page 128 of the October number of MUNICIPAL ENGINEERING’ 
in the article on the construction of brick pavements. 





Personal Notes 
E. L. Wells is the city manager at San Angelo, Tex. H. M. 


Garden is city engineer. 


Frank I. Bennett, formerly an alderman, has been appointed 
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Commissioner of Public Works of Chicago, Ill., to take the 
place of William R. Moorhouse, who resigned in November. 

C. C. Huffine is the city engineer of Frankfort, Ind., taking 
the place vacated by the death of R. H. Boynton. 

Geo. H. Royle, Trenton, N. Y., is head of the construction 
department of Mercer county roads. 

Geo. A. Johnson, consulting engineer, New York, will serve 
as engineer in the reconstruction and rearrangement of the 
Bayonne, N. J., water system. - 

Henry Welles Durham, county engineer of Bergen county, 
Hackensack, N. J., who has been absent on leave with his 
regiment, the 7th New York Infantry, at McAllon, Texas, has 
returned to his office, having come back to New York with 
his command, which has been mustered out of active duty with 
the United States Government. 

Allen Kisinger is the new city engineer at Norwood, O. 

Raymond W. Parlin has been appointed deputy commis- 
sioner of the New York street cleaning department. 

The U. S. Office of Public Roads and Rural Engineering has 
appointed the following district engineers: L. I. Hewes, Wash- 
ington, Oregon and Idaho; C. H. Sweetser, California, Nevada, 
Arizona and New Mexico; J. A. Whittaker, Montana, Wyom- 
ing, Utah and Colorado; E. O. Hathaway, the Dakotas, Minne- 
sota and Wisconsin; J. C. Wonders, Nebraska, Iowa, Kansas 
and Missouri; J. D. Fauntleroy, Arkansas, Louisiana, Okla- 
homa and Texas; J. T. Voshell, Michigan, Illinois, Indiana 
and Kentucky; J. T. Bullen, Florida, Georgia, Alabama, Mis- 
sissippi, South Carolina and Tennessee; Guy H. Miller, Con- 
necticut, Delaware, Maine, Massachusetts, New Hampshire, 
New Jersey, New York, Rhode Island and Vermont, and H. K. 
Bishop, Pennsylvania, Ohio, West Virginia, Virginia, Mary- 
land and North Carolina. 





Jesse Taylor 


Jesse Taylor, perhaps the most prominent advocate of good 
roads in Ohio and well known over the country as the manag- 
ing director of the National Highway Association, died at 
Jamestown, O., December 7. 

Mr. Taylor was a banker, who became interested in good 
roads and started a little periodical to help in the campaign, 
which developed into the magazine now known as Better 
Roads and Streets, to which he has devoted a large share of 
his time for several years. 

His enthusiasm and push made him a leader in the good 
roads movement in many lines and carried him into many 
states, and his name was a household word in Ohio in the good 
roads movement. 





Technical Schools ' 

There will be nine vacancies in the Engineering Experi- 
ment Station Research Fellowships of the University of IIli- 
nois for the next school year. The appointments to fill these 
vacancies will be made in the spring of 1917 and applications 
should be made before February 1. Allowance of $500 is made 
to each holder of a Fellowship and about half his time is 
devoted to work in the special department to which he is 
assigned, the remainder being available for graduate study. 
Full information can be obtained from the Director of the 
Engineering Experiment Station, Urbana, IIl. 

The sixth annual road school of the Wisconsin Highway 
Commission will be held at the State Capitol, Madison, Wis., 
the work of January 29. Registration this year will probably 
be higher than the 700 of last year. 





Civil Service Examinations 


The U. S. Civil Service Commission will hold examina- 
tions at the usual places as follows: 
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January 9: Leading draftsman, ordinance department at 
large, in the Frankford Arsenal, War Department, Philadel- 
phia, Pa., at $2,400 a year. 

January 16: Supervising mining engineer and metallur- 
gist in Bureau of Mines, Department of Interior for service 
in the field at $4,000 a year. 

January 17-18: Aid qualified in chemistry in the Bureau 
of Standards, Department of Commerce, for duty in Wash- 
ington, D. C., at $600 to $840 a year; assistant examiner, Pat- 
ent Office at $1,500 a year; mechanical draftsman in Patent 
Office, Department of Interior, Washington, D. C., at $1,000 a 
year; surveyor and transitman in the General Land Office, 
at $100 to $110 for transitman and $125 to $150 a month for 
U. S. Surveyor. 

January 23: Architectural draftsman in Office of Public 
Buildings and Grounds, Washington, D. C., for 6 months at 
$130 a month. 





Garbage Contract Is Let 


F. G. Royster, of Norfolk, Va., was given the contract to 
handle the by-products of the municipal garbage reduction 
plant by the board of control Friday. Royster bid $57,000 for 
6,000 tons of fertilizer, the highest ever received by the city 
and some $9,000 higher than last year. 





Tenth Cement Show 


The tenth annual cement show will be held by the Cement 
Products Exhibition Co., at the Coliseum, Chicago, February 
7-15, 1917. , 

This year the show will all of it be contained in the Colis- 
eum, which will be quite a convenience for both exhibitors and 
visitors. This decision makes it necessary to concentrate 
space to some extent, but the advantages will offset any slight 
inconveniences suffered on this account. 

The number of exhibitors is large, amounting to 161 at 
the date this is written. They cover all branches of the field, 
cement, cement workers’ tools, cement roofing, cement prod- 
ucts machines, publishers of periodicals, dump wagons,.rein- 
forcing, meters, steel, molds, artificial stone, steam and gaso- 
line engines, concrete road machinery, protection joints, ex- 
pansion joints, bags, cement placing machinery, tile machin- 
ery, waterproofing, cement vaults, post molds, cement decora- 
tions, fillers, elevators and conveyors, motor trucks, concrete 
mixers, sand, gravel and stone, electrical machinery, sack 
baler, forms for curbs, gutters, foundations, walls, ete., joint 
fillers, excavators, buckets, silos, paints, crushers. 





Publications Received 


The revised general specifications for bridge work of the 
Illinois State Highway Department for 1917 have been issued 
and can be obtained by those interested from the department 
at Springfield, Clifford Older, bridge engineer. 

A progress report on the Oxford Pike concrete service test 
road in Philadelphia has been issued by William H. Connell, 
Chief of the Bureau of Highways, which is available by those 
interested on application to him. 

The publications of the Committee on Unemployment of the 
Mayor of New York are obtainable of the Secretary of the 
Committee, Room 2028 Municipal Building. They include for 
free distribution the report of the committee of January, 
1916, and the new 32-page report on planning public expendi- 
tures to compensate for decreased private employment during 
business depressions; also for sale the new report on dock 
employment in New York, 50 cents and on how to meet hard 
times, being a program for the prevention and mitigation of 
abnormal unemployment, 25 cents. 
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The Garbaget 


An idea has been developed by Edwards B. Stuart of 
Chicago into patentable form which, when it is worked out 
in the form of the necessary machine at work, may revolu- 
tionize the disposal of garbage. 

In brief, it is a motor-driven machine which travels about 
the city collecting garbage and changes the collected materials, 
as rapidly as they are fed into the machine, into a dried and 
powdered form, which is ready for the extraction of the grease 
from it and, either with or without that operation, for use 
as a fertilizer. 

The idea is distinctive, the only approach to it a portable 
garbage and refuse destructor, tried unsuccessfully a few 
years ago, which did not attempt to utilize the valuable 
constituents of the garbage. The principal object of the gar- 
baget is to make this utilization possible, next, of course, to 
disposing of the garbage with the least possible danger of 
nuisance. <A distinctive idea demands a distinctive name 
and the inventor has devised “garbaget,” an evolution from 
the garbage-eating propensities of the machine. 

The accompanying drawing gives some idea of the con- 
struction and method of operation of the machine. The gar- 
bage is dumped into the trough or chute at the rear of the 
machine at 18, which opens by the weight of the gar- 
bage can on a bar connecting the arms operating the closing 
plate. When the can is emptied and removed the opening is 
closed automatically. Once the garbage is inside it is rendered 
entirely innocuous in every respect before it emerges from the 
apparatus. 

In the small compartment at the rear is mounted a cylin- 
der, on the outside of which are mounted swinging hammers 






































which strike on teeth projecting from the inner surface of the 
encasing cylinder, so that the garbage introduced as above 
described is pounded by a flail-like motion and thoroly com- 
minuted. Two smaller shafts in the upper corners of the 
casings, at 11, mounted with hammers operating between 
those mounted on the larger cylinder, aid in the reducing 
process and in thoroly mixing the mass. The lever 25 serves 
to throw the garbage comminuting apparatus in gear with the 
driving chain run by the sprocket on the rear wheel of the 
motor truck. A perforated plate with one end movable separ- 
ates the chamber of comminution from a chute leading to the 
large storage chamber forming the larger part of the appa- 
ratus. The finely divided garbage passes thru the perfora- 
tions in this plate and a small opening along one edge, or can 
be dumped by moving the free end, either into the storage 
chute or to the ground or a small vehicle or box beneath. 

From the chute the fine garbage is carried by a bucket con- 
veyor up and across the top of the storage chamber, where 
trap doors permit its deposit in the storage chamber. In the 
rear of this elevator shaft is a door above the crusher cham- 
ber, thru which the material not to be crushed can be dumped 
into the conveyor for deposit in the storage chamber. 

In the bottom of the storage chamber is a device for dis- 
charging the hot gases from the motor of the truck into the 
material in the chamber, so that it is dried by the heat thus 
applied. Drainage devices are provided for collecting the oil 
condensing on the walls of the chamber from the hot gases 
after they pass thru the garbage. 

The oxidation of the garbage, resulting during the process 
of pulverizing it, is reported to remove all objectionable odors, 
so that the machine can operate on the city streets and alleys 
without appreciable nuisance. 

’ Any material which cannot be broken up in the crusher is 
forced against the movable side of the division plate above re- 
ferred to, and the motion throws the crushing apparatus out 
of gear, thus preventing damage to it. 

The removal of moisture from the garbage by the heat re- 
duces volume, and especially weight, and increases the carry- 
ing capacity of the machine as compared with one collecting 
raw garbage. 





Gasoline Locomotives in Contract Work 


It is a notable fact that contractors handling big construc- 
tion work are coming more and more surely to the regular use 
of gasoline locomotives whenever haulage between two fixed 
points is a problem. Extremely low working cost, speed and 
dependability are three of the great determining factors in 
their decision. : 

Time was when the use of small locomotives of this sort was 
largely confined to industrial service and mining transporta- 
tion, but current and thoro investigation shows them now in 


January, 1917 







































MACHINERY AND SUPPLIES 35 








The upper picture shows The 
Plymouth Wrecking Train, 
mentioned in the Winnipeg in- 
stallation. - 
The one on the left shows one 
of the Plymouths waiting for a 
load at the concrete mixer. 


general use in road building, in gravel pits and brickyards, 
as well as on construction work. 


Typical Gasoline Locomotive. 


A typical engine of this type has as one of its main fea- 
tures a friction drive for variable speed-transmission. <A 
4-cylinder vertical engine at the right of the tank drives a 
face wheel or friction disk at the left. Against the face of 
this disk runs the rim of the wheel on the transverse shaft, 
this wheel being fitted with a fiber ring. Speed is varied by 
merely shifting this wheel laterally along its shaft so as to 
ride against the higher or lower speed portions of the disk. 
A sprocket chain from this shaft drives a countershaft with 
chain drives to both axles. 











In the picture at the right is 
another Plymouth at another 
mixer. 


The lower picture gives a clear 
idea of the trestle work used for 
the tracks. All these pictures 
were taken on the Winnipeg 
Aqueduct job. 








The frame comprises four heavy castings which impart 
weight and stability. Pockets in the end castings provide for 
convenient coupling to cars of different heights. In the 3-ton 
locomotive there is a 23-h. p. engine (at 1,000 r. p. m.) driving 
a 23-inch friction disk and 22-inch fiber-faced wheel. It is 
mounted on four 18-inch steel wheels, with a 30-inch wheel- 
base. All bearings are fitted with flexible roller bearings, ex- 
cept that double-row ball bearings are used for the shaft of 
the friction disk. 


Speed and Pulling Statistics. 


The machine has a maximum speed of approximately 10 
miles per hour, and a drawbar pull of 1,200 pounds at 5 miles 
per hour. It carries 20 gallons of gasoline and 50 gallons of 
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THESE SIX PLYMOUTHS WERE IN THE FIRST SHIPMENT SENT THE WINNIPEG AQUEDUCT CON- 
STRUCTION CO., LTD., IN 1915. BEFORE THE CLOSE OF THAT SEASON THREE ADDITIONAL PLYMOUTHS 
HAD BEEN SENT THIS SAME CONCERN. 
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DAM NO. 48 IN OHIO RIVER SHOWING THE PLYMOUTH LOCOMOTIVES AT WORK ON GREAT PROJECT. 


water and consumes from 5 to 6 gallons of gasoline in the 
course of a 10-hour working day. 

The 6-ton machine has a 50-h.p. engine, giving the same 
maximum speed, but a drawbar pull of 2,400 pounds at 5 miles 
per hour. 

The locomotives are built for tracks of 24 to 5644-inch gage 
and with or without a cab, according to the character of the 
service which they are expected to perform. In service the 
mechanism is protected by curtains. 

Among the larger and more recent construction jobs upon 
which these engines have been used are the Louisville & 
Portland canal lock at Louisville, Kentucky; the Ohio River 
dam No. 48; New York State highway work; the Boston 
dry-dock and the Halifax harbor works. 


The Winnipeg Aqueduct Job. 


There are no less than nine such gasoline locomotives 
(all of the Plymouth type) now helping the Winnipeg Aque- 
duct Construction Company, Ltd., of Winnipeg, Manitoba, 
Canada, do its share in building the $13,500,000 project now 
under construction in the Lake of the Woods regions. This 
project is an aqueduct nearly 100 miles in length, and is 
intended to furnish Winnipeg with a daily supply of 100,000,000 
gallons of water. 

The work involves the building of a construction railroad 
102.4 miles long, a diversion dyke and channel, 85 miles of 
concrete aqueduct, a 250,000,000-gallon reservoir and 2.3 miles 
of 4-foot cast iron pipe. Of the $13,500,000 contract, the Winni- 
peg Aqueduct Construction Company has nearly $4,000,000 
of the award, and, as previously stated, the nine Plymouth 
locomotives are busy as little bees hauling material from one 
point to another, dumping concrete from the mixers to the 
forms and generally making themselves useful. 


Bad Tracking Conditions Overcome. 
The work where the gasoline engines are doing daily duty 





lies almost entirely in muskeg. This is a peat bog, saturated 
with water, covered with moss, with roots and decayed wood 
below and various underlying soils. Ofttimes the “Plymouths” 
are up to their hubs in the mire and the workmen on the job 
have declared that no other type of outfit could stand the 
extraordinarily heavy work imposed upon the dimunitive lo- 
comotives. 


Details of the Concrete Haul. 


In the concrete work the ground is so soft that the con- 
tractors have been forced to place stationary mixers at suitable 
points. From the mixer an elevated log trestle curves both 
ways to met a track laid on the top of the dump along the 
south side of the excavation. A short track also runs the en- 
tire length of the gravel platform. The Plymouth trains— 
composed of three to four steel hopper cars holding %4 cubic 
yard of concrete—take the concrete from the mixers, run along 
about half a mile of level track on either side of the mixers 
to the dump, making the trips in an unusually short time, 
with the season’s average consumption of % gallon (Imperial) 
gasoline per hour. 


J. B. McLean’s Testimony. 


Commenting on this long haul for concrete to the dumping 
point, Mr. J. B. McLean, manager of the Winnipeg Aqueduct 
Construction Company, states: “The concrete has been suc- 
cessfully handled in this manner for a distance of % mile on 
either side of our mixing plant. No difficulties have appeared 
in this long transportation, there being no segregation of the 
materials and no difficulty in dumping the concrete, even at 
the extreme ends of the work. 

“At the beginning of last season we ordered six of these 
locomotives. In September we found that we could use another 
one, and, as we are opening two additional camps this season, 
we have ordered two more from the J. D. Fate Company, of 
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Plymouth, Ohio. This will make nine of these locomotives 
which we have on one job up to date. 

“We can speak very highly of the satisfaction which these 
machines have given us. They are able to pick up their loads 
quickly, get away without fuss or bother under full power and 
speed, and also return to the mixer in record-breaking time 
that makes our long hauls of concrete possible. They have 
cost us very little for repairs, and, for the amount of power 
they generate, they are not expensive as to gasoline consump- 
tion. They have literally done everything the makers prom- 
ised they would do.” 


Hauling Gravel and Handling Wreckage. 


Another duty imposed upon the little locomotives on the 
Winnipeg aqueduct job is the hauling of gravel to the con- 
crete mixers. This material is brought from near-by pits to 
the mixers and the engines manage to Keep these busy. 

One of the unusual features of the work they are doing 
there, however, is the handling of a wrecking train. With 
such unstable tracks the small dump cars and even the larger 
and heavier regulation freight gondolas topple over into the 
mire. A wrecking crane is rigged up on a flat-car and the 
Plymouth is “First aid to the Injured” quite frequently during 
the course of the day. One of the accompanying illustrations 
shows the Plymouth wrecking train and crew, and gives 
some idea of the log trestle track over which it and its eight 
companion engines are forced to travel. 


How Ohio River Contract Company Broke World’s Concreting 
Record. 


Two other little gasoline locomotives of the same type 
recently enabled the Ohio River Contract Company to break 
a world’s record in concreting, and, at the same time, brought 
about a condition that was unusual in construction work in 
the building of Dam No. 48 across the Ohio river, just below 
Evansville, Indiana. 

The unusual condition to which reference is made is that 
the contractor was forced to decrease his speed in order to 
comply with the contract and specifications, whereas custom- 
arily exactly the opposite prevails, the contractor being more 
often compelled to pay forfeit for not completing the job 
within the stipulated time limits. 

This dam is being built under United States government 
supervision and is the longest movable dam in the world, as 
well as the only one constructed upon a shifting sand foun- 
dation. 

Saves Them $44.00 Every Eight Hours. 


The Ohio River Contract Company states that it has re- 
placed six mules with each gasoline locomotive, with a driver 
to each mule, two locomotives and two drivers now doing far 
more work in less time than the twelve mules and twelve 
drivers formerly accomplished, and, coincidentally effecting an 
actual saving (by a daily record of costs) of $44.00 in haulage 
cost every 8 hours. Furthermore these locomotives are run 
both day and night, thus doubling the working hours of the 

















THE PLYMOUTH TAKING A TRAIN OVER THE 
BOG AND MIRE OF LONG BEACH. 
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NOTE LOCOMOTIVES RUNNING ALONG 
TRESTLE—OHIO RIVER DAM 48 JOB. 


mules, which must, naturally, have some rest out of the 
twenty-four hours. 


What L. P. Eichel Says. 


Leslie P. Eichel, purchasing agent for the Ohio River Con- 
tract Company, states in a recent letter: “This has been a 
very wet season, and we have had to place concrete at short 
intervals, at great speed, to keep ahead of the ‘rises.’ In 
placing the concrete into the floor of the lock, the two Ply- 
mouth locomotives had to operate a maximum round-trip dis- 
tance of 1,600 feet, with a stop for loading concrete at the 
mixer and a stop for dumping the material, the average time 
of which was, for each locomotive, less than 4 minutes, day and 
night, for 22 days. This time included all breakdowns to 
concreting machinery and other delays caused by similar 
mishaps. 

“Each train pulled 1144 yards of concrete over a trestle-way 
for a distance (round trip) of 600 feet, including both stops, 
and for several hours one locomotive made the journey in one 
minute. However, as the United States government permits 
only 45 cubic yards an hour we were not permitted to main- 
tain this speed any consecutive number of hours. It was one 
of the first cases on record where the contracting officer had to 
cut down the speed under which a contractor was working. 

“We placed with these two Plymouth locomotives—using 
one only half the time and two the remaining half—9,810 
cubic yards of concrete in 269 hours, including all breakdowns 
to concrete machinery and other delays. This is a rate of 36.5 
batches per hour. In one 12-hour shift, or rather in one 12- 
hour run, as shifts have to be changed every 8 hours, on the 
1,600-foot run we placed 513 cubic yards with the two loco- 
motives, including all breakdowns to concrete machinery and 
other delays. (We never deduct for breakdowns and delay.) 

“On a shorter run, with one locomotive, we placed 475 cubic 
yards in 12 hours; on the long run (1,600 feet), 355 cubic 
yards in 8 hours with two locomotives. 

“We could go on indefinitely. Unfortunately our working 
season, so far, has been very short. Otherwise we would have 
had other record-breaking figures to present you. 

“The saving to us, per locomotive, per 8-hour shift, is esti- 
mated by our office to be $22. One locomotive takes the place 
of six mules on a day and night run. 

“At Louisville we are testing out a Plymouth in com- 
parison with a number of steam dinkies. We are certain the 
little locomotive will win out.” 


Pertinent Cost Figures. 


The following data were given out by Mr. Eichel from 
his daily itemized cost record: 
Labor cost per hour, Plymouth Locomotives.. .$0.37144 


Labor cost per hour, horse-driven power ....... 1.40 
Difference in cost per hour for labor, in favor of 
Plymouth TLoOemetive 2... ccc ccsccccesecce 1.02% 































































Cost per ton mi. hauling with Plymouth, 200 ft. .1339 
Cost per ton mi. hauling with Plymouth, 300 ft. .1041 
Cost per ton mi. hauling with Plymouth, 400 ft. .0950 
Cost per ton mi. hauling with Plymouth, 500 ft. .0870 
Cost per ton mi. hauling with Plymouth 600 ft. .0819 
Cost per ton mi. hauling with Plymouth, 700 ft. .0783 
Cost per ton mi. hauling with Plymouth, 800 ft. .0761 
Puel coat, per hour, SAGOIMG. 2.6 ccccccccccess 1100 
Lubricating oil cost, per hour...........eeee- 0400 


“We consider these small engines,” he says further, “much 
cheaper to operate than any other system on account of less 
labor in operating, increase in work done per hour and plant 
erection to permit operation. In comparison with horse- 
driven power the locomotive is undoubtedly much cheaper. 
We are particularly favorably impressed with the friction 
drive on our Plymouth engines and fully believe that the ex- 
pense of replacing the fiber rim on same is less than the cost 
of transmission lubricants for most gear-driven locomotives. 


U. S. Government Engineer Says. 


E. H. Wise, junior engineer of the War Department, United 
States Engineers’ office, under whose direction the Govern- 
ment dam work on the Ohio River Contract Company’s job 
was done, supplements the contractor’s statement as follows: 

“Between August 6 and October 3 (269 hours) a total 
of 9,136 yards of concrete was placed in the lock floor at an 
average rate of 36.5 batches per hour. All of this was handled 
by two Plymouth gasoline locomotives, the major portion by 
Locomotive G-1, which handled 7,472 batches and traveled 
1,434 miles, and the remainder by Locomotive G-2, which 
handled 2,338 batches and traveled 233 miles. The maximum 
haul was 790 feet, and the minimum haul 215 feet. 

“Each locomotive pulled a single truck carrying l-yard 
bottom-dump concrete bucket. There was a.-slight down-grade 
in the track for about 150 feet adjacent to the mixer, the re- 
mainder being level.” 


New York State Highway Contract. 


The adaptability of the gasoline locomotive to different 
requirements in road building is shown by the experience of 
Phelan and Sullivan, general contractors of Utica and Syra- 
cuse, New York. This concern hauled gravel 2144 miles—which 
is a pretty fair haul—and accomplished it at a cost of only 
5 cents per cubic yard, far below what a contractor, who is 
depending.on horse and wagons, could expect to do the same 
work for. 

Phelan and Sullivan’s two locomotives were first employed 
on state highway work in New York state where they had the 
contract to build the Syracuse-Bridgeport road. Inasmuch as 


they had secured the contract at a pretty close figure it was 
essential that they find some means of reducing normal costs. 
Every item was gone over and it finally was decided that 
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PLYMOUTH TRAIN TAKING ON LOAD AT GRAVEL PIT. 
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TWO PLYMOUTH TRAINS MEETING ON TRIPS TO AND 
FROM GRAVEL PIT. 


in hauling lay the best point of attack. After an investiga- 
tion it was decided to supplant teams with some form of 
power. Various power-driven machines were given considera- 
tion, the gasoline locomotive finally being selected to solve 
the problem. With what success this was accomplished is 
best told in the words of Mr. L. D. Sullivan, of Phelan and 
Sullivan, himself. He says: 

“Both of the little locomotives have given perfect satis- 
faction and really are doing more than was guaranteed for 
them. We are hauling gravel on a 24-inch gage railway and, 
at present, are hauling a distance of 24%, miles. The machines 
make ten trips each per day with nine 14-yard cars, making 
a total of 270 cubic yards of gravel per day. 

“The cost of operation is $13.50, which includes two run- 
ners at $2.50 each, and two brakemen at $2.00 each; 20 gal- 
lons of gasoline and 1 gallon of oil, all of which makes the total 
cost of the haul (approximately 2144 miles) 5 cents per cubic 
yard. 

“We have two slight grades of approximately 1 per cent 
on this haul, and we have hauled twelve loaded cars up these 
inclines without putting the locomotives under any apparent 
strain. On other work the engines serve steam shovels, 
handling cars of excavated material.” 





Paving Equipment for Cuba 


One of the largest single shipments of paving equipment 
on record is that just made to Messrs. Torrance & Portal, of 
Havana, Cuba, who have secured extensive paving contracts in 
Havana and Cienfuegos. 

The shipment made by the Iroquois Works of The Barber 
Asphalt Paving Company consisted of six cars routed by way 

















of Key West, Florida, carrying two 3-unit asphalt plants, two 
2,000-gallon and one 1,000-gallon steam heated melting kettles, 
4 tandem rollers, 2 portable boilers and engines, fire wagons, 
paving tools, ete. 

Contracts already secured by the Havana firm for paving 
in which Trinidad lake asphalt will be used, total about 
400,0 square yards. One of the Iroquois plants is to be 
locat@@ at Havana and the other at Cienfuegos. 
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Everett Avenue, Winchester, Mass. 
Constructed with **Tarvia-X”* in 1915. 
Treated with ‘‘*Tarvia-B** in 1916, 








Tarvia vs. Oil 


IKE many towns, Winchester, Mass., tried 
both oil and Tarvia to preserve its roads 
and prevent dust. In 1915 the Superintendent 
of Streets reported to the Selectmen as follows: 


> “T recommend a change in the methods of oiling. I 


would eliminate contract oiling because of its bad 
results, and [I would increase the tar treatment 
(Tarvia) because of its durability, cleanliness and 
smaller unit cost of upkeep. I would not use so- 
called asphaltic oils on any streets except Forest 
Street and Highland Avenue. The non-asphaltic 
oils require no sand and do not make mud if they 
are sprayed on clean surfaces. It is expensive to 
apply one coat of oil and sand and then remove 
several layers of oily mud after each rain.”’ 


In their annual report the Selectmen quoted the 
above, and then said: 
‘We believe the result has justified his recom- 


mendations and that the streets are better pre- 
served and in the course of time will cost far less 


for repairs and be more nearly dustless by this 
method (Tarvia) than if oil were used. The condi- 
tion of our Square this winter as compared with 
previous years, when oil was used, is good proof of 
this. After rains, the road bed dries quickly and is 
never covered with an oily mud.” 


The Tarvia referred to in the Winchester re- 
port was “Tarvia-B.” The road was cleaned, 
the “Tarvia-B” was applied cold from a pres- 
sure distributor, and spread evenly over the 
surface. In a few hours it soaked well into the 
macadam, forming a _ tough, slightly plastic 
binder. The carpet of Tarvia-bonded stone thus 
formed was durable, waterproof and dustless. 
The expense was trifling—the results most sat- 
isfactory. This method is the cheapest as well 
as the best way of maintaining macadam. 


There are three kinds of Tarvia and a dozen 
ways of using it. 


Booklet describing the various treatments on request. Address our nearest office. 
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Special Service Department 
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modern road problems. 
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by anyone interested. 

If you will write to the nearest office regarding road 
problems and conditions in your vicinity, the mat- 
ter will have prompt attention. 


ureenuterouseucnavttaciraa a TN 


This company has a corps of trained engineers 
and chemists who have given years of study to 


The advice of these men may be had for the asking 
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Dynamite in Road Improvement 
By J. B. Stoneking, M. E. 


There is such a heavy increase of traffic on all roads in 
this country, more especially on the main trunk highways 
between cities and towns of importance and the roads leading 
from the more populous country districts into the markets, 
that a very necessary and radical change has been forced in 
road building and improvement methods. Not many years ago, 
plain gravelled and water-bound macadamized roads stood 
the wear and tear of the then comparatively light and siow- 
moving vehicles. Light surfacing was the rule and materials 
which would stand up under that traffic were found to be in- 
adequate when subjected to the abrasion and hard pounding 
of our heavier and rapid-moving vehicles of the present day. 

Since the development and perfecting of the auto truck 
for hauling and delivery purposes, the slow wide-tired wagon 
has been largely replaced. This type of traffic has spelled the 
doom of earth roads, and tears holes in lighter, more easily 
worn surfacing with amazing ease and rapidity. It has also 
caused a cry to be raised for easier grades. The lighter 
pleasure automobile is almost as hard on road surface as the 
truck, and the higher speed has increased the number of bad 
accidents on sharp curves and steep grades. These causes have 
not only made.a heavy, wear-resisting road surface necessary, 
but in the rebuilding and improvement now being done the 
roads are widened, grades reduced, sharp turns and dangerous 
curves eliminated. 

The vast amount of work to be done, coupled with the high 
cost and shortage of labor, has led to the development of suc- 
cessful labor-saving road machinery of many different and 
highly specialized types. One of the labor-savers adopted from 
quarry, railroad, and mining work and applied with success 
to road building is the low-freezing, slow-acting, heaving, low- 
grade dynamite for earth work in deepening and widening 
cuts, widening curves around hill sides and points, blasting 
out stumps, boulders, and trees, and in making side and out- 
fall ditches for drainage. Considerable saving is accomplished 














MUNICIPAL ENGINEERING 





by its use in loosening material in conjunction with steam 
shovels, graders, scrapers, and other machinery. 





Corrugated Iron in Bridge Flooring 


The accompanying photograph shows the placing of part 
circle pure iron corrugated for use in concrete bridge flooring. 
On this layer of the corrugated iron will be placed concrete 
which will be filled above the I-beams to form a wearing sur- 
face for the bridge floor. The pure iron used is particularly 
adaptable to this purpose because it can be formed exactly 
to suit the conditions and, tho somewhat exposed, being in 

















contact with the air below, the purity of the iron and the 
galvanizing insure an indefinitely long life for the metal. 

The bridge is one built under the supervision of County 
Surveyor L. M. Bunce, of Butler County, California, in Super- 
visor J. C. Albertson’s district. The arches shown are of 
14-gage American ingot iron, 22 inches span and 4% inches 
rise. 








TYPE C H 60-4 “DOUBLE DUTY” COMBINATION AS 
OPERATED BY CITY OF GREENFIELD, IND. 

TYPE H 90-6 “DOUBLE DUTY” HOSE WAGON AS OP- 
ERATED BY CITY OF CLEVELAND. 





SOUTH BEND “DOUBLE DUTY” FIRE APPARATUS. 





TYPE C H 90-6 “DOUBLE DUTY” COMBINATION AS 
OPERATED BY CITY OF THREE RIVERS, MICH. 


TYPE C H 95-4 “DOUBLE DUTY” COMBINATION AS 
OPERATED BY CITY OF MANITOWOC, WIS. 
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